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Just as two eggs only seem to be alike, so two brands of Phos- 
phor Bronze frequently differ from each other even though 
produced to identical specifications. This is due to the fact that 
Phosphor Bronze is one of the most difficult non-ferrous alloys 
to produce. Therefore, to maintain on all shipments the pre- 
cise chemical, physical and metallurgical characteristics origi- 
nally specified, requires a highly specialized knowledge of every 
factor which the production of Phosphor Bronze involves. 


LIKE AS TWO EGGS 


The Riverside Metal Company has specialized in the manufac- 
ture of Phosphor Bronze since 1897 and is one of the country’s 
largest producers of the alloy. Because of the experience we 
have so gained and the close technical control exercised in every 
department of our mills, RIVERSIDE Phosphor Bronze pos- 
sesses this identifying characteristic: Order-to-order uniformity. 


Our booklet Riverside Phosphor Bronze is a valuable reference 
work on the subject of this alloy. We will gladly send you a 
copy if this subject is of interest to vou. 


THE RIVERSIDE METAL CO. 


Riverside, Burlington County, N. J. 


NEW YORK HARTFORD CLEVELAND CHICAGO 


RIVERSIDE PHOSPHOR BRONZE 
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HORSE HEAD 


FOR DIE CASTINGS 


G AUGE The modern industrial tempo 
= can be summed up in one word 
... GAUGES. Their vigilant hands and eyes combine man 


and machine. They are the control mechanism making 
our famed accuracy... our fast production... possible. 


Ashcroft American: Recording Gauges and Thermometer 
Cases are zinc die castings . . . Horse Head Zinc die cast- 
ings. We want to stress that these gauges are not a high 


99.994+% 
UNIFORM 
QUALITY 


production item. On the contrary, runs are small. But 
the high accuracy ... the ease of finishing... the ser- 
vice record... the reliability of Horse Head Zinc alloy 
die castings, are qualities such instruments must have. 


Gauging temperatures is the gauge’s job; gauging values 
is yours. Remember die castings . . . die castings from 
alloys of Horse Head Special (99.99 + %) Zinc will serve 
economically and well. 


THE NEW JERSEY ZINC COMPANY 


160 FRONT STREET, NEW YORK CITY Gino 


ZINC METAL ALLOYS - ROLLED ZINC - ZINC PIGMENTS - SULPHURIC ACID - SPIEGELEISEN 
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Great mechanical strength + dielectric 


OLTAPE is the result of 
years of exhaustive labora- 
tory tests and development 


work, under the critical super- 
vision of engineering experts. 


Over two million VOL- 
TAPED coils have withstood all 
operating tests under the most 
exacting conditions. 


VOLTAPE, because of the 
patented process by which it is 
made, combines good dielectric 
with great mechanical strength. 
Just plain enameled wire can 


now be used in coil-making, al- - 


lowing for greater slot space 
yet producing smaller coils. 
And, this definitely cuts costs. 


eComplete assembly 3-5 hours 


e No baking ¢ Needs only one 
coat of air-dry varnish 


Makers of 


Series Wound Fractional 
h.p. Motors 

Shaded Pole Fans 
Vacuum Cleaners 
Adding Machines, etc. 


are invited to send for their test 
roll of VOLTAPE. Tape your 
coils with a trial sample. Con- 
vince yourself of the increased 
coil protection and lowered 
costs that result by using 
VOLTAPE. When the coils 
are sealed, examine the laps, es- 
pecially in the turns. Bend the 
coils or otherwise subject them 
to special tests. See how VOL- 
TAPE withstands the abuse. 


The acme of perfection in coil-making is more nearly achieved 
by using our new high-speed, safety-stop taping machine. Makes 
possible increased production and effects economies in a 


turing costs. Ask to see the facts. 


CFhure 14 always 


a beutlr way 


VOLTAPE 


YOUR COILS! 


e Impervious to 
water: also im- 
pervious to oil 
after a dipping 
in air-drying 
varnish «No slot 
lining e A better 
eoil insulation 
that is more 
economical. 


RESPRO INC Ganson h/ 
HD ENICP UES 
ROLL of VOLAPE 


Width of tape desired........ 






Also, send details Check 
of new high speed, wu 
safety-stop taping machine 


PEE Baht encase s eveasmea 
sn i yc uke vnneadae 
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Phenolite is laminated bakelite, formulated 
and produced to meet with scientific exact- 
ness, a certain set of requirements either as 
to performance —or workability —or both. 


By LONG experience, by laboratory organization, 
by intimate understanding of industry’s ways and 
aims, and by special equipment developed out of 
more than half a century of experience, we are in 
a position to develop a Phenolite to exactly meet 
the particular requirements of different problems 
in hundreds of different industries. 

For switchboard panels. For electrical parts — 
high in mechanical and dielectric strength, and for 
high and low frequencies. For spool heads—light 
—smooth—does not crack or splinter. For “frost 
breaker strips” —a heat insulator and an attractive 
refrigerator door trim. For gears—strong, resilient, 
durable. 

The illustrations suggest the wide variety of 
applications—and the different grades made to 
meet the demands of different uses. 

We invite your consideration of Phenolite in 
any possible application; asking that you depend 
on us to supply details as to the feasibility of 
Phenolite and the grade—modification or combina- 
tion of grades—best suited to your particular needs. 
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instalment with tubular, immersion and lish any news or comment relating to of the contributor, but not neces- 
cartridge types of units. For instance, either personal or patent controversies sarily that of the editor or publisher. 
there is the electrically heated ring, pic- 
tured above, for wiping joints on cables. = Member 
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GAGE PUBLICATIONS Published Monthly and Copyrighted by 
Electrical Manufacturing The Gage Publishing Company 
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239 W. 39th St., New York, N. Y. 


Metropolitan Electrical News Manager, Chicago Office; 1258 Pratt Blvd., L. C. Bassett, Vice-President 
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Springs With DUAL PERSONALITY 


The perfect phosphor bronze spring must be 
hard enough to hold its resiliency, but work- 
able enough to permit sharp bends without 
breaking. This “dual personality” is out- 
standing in Seymour Phosphor Bronze spring 
metal. Above are illustrated a few springs 
which one of our customers has in production 
at present. Note the number of bends, some 
running as many as eight—all formed without 


annealing, and without cracking or breaking. 


The reason for this nice balance metallurgi- 
cally lies in the careful selection of the virgin 
metals that go into Seymour Phosphor Bronze, 
and in the uniform practice of making thor- 


ough laboratory tests. 


Samples of all furnace heats are taken for 
chemical analysis. No metal leaves the casting 


shop until released by the laboratory with full 


approval of the heat. Tests are also made for 
hardness, Brinell, Rockwell and Scleroscope, 
and for ductility, tensile strength and grain 
structure. Alert supervision is present at 
every stage of production, and each heat goes 
through the plant with its own identification 
number. 


For a number of years, Seymour Phosphor 
Bronze sheets, wire and rods have been ser- 
vicing such fundamental industries as the 
electrical, mining, textile, paper, automotive, 
marine, and numerous others where fine, non- 


corrosive spring metal is vital. 


If you have had difficulty in obtaining 
good bronze, describe your problem 
to us and we will be glad to make it 
a subject of special investigation with- 


out obligation to you. FOR 


SERVICE 


THE SEYMOUR MANUFACTURING CO., SEYMOUR, CONN. 


sEYMOUp 


SHEETS 


WIRE, RODS 


PHOSPHOR BRONZE 


WIRE, RODS : AND NICKEL ANODES 
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'® Your Product 


and 


- INCREASE 
“Your mei, 


"It’s the 
Twisted 
Teeth that 
LOCK” 


a seme ge offers you a service that can definitely help 
you build a better product. Skilled engineers whose en- 
tire activities are focused on solving vibration and locking 

problems are at your call without cost or obligation. Many 

Type 12. Internal. For S. A. E. leading manufacturers have actually saved thousands of 
dollars and definitely improved the performance of their 

products by taking advantage of this free service. You, too, 

can profit by giving Shakeproof’s Engineers an opportunity 

to inspect and check your product. Mail the coupon below 

= 4. See for complete information regarding this service today! 


ard Bolts and Nuts 


Sam SHAKEPROOF 
eZ Lock Washer Company 


Countersunk Screws 


{Division of Illinois Tool Works} 
2533 N. KEELER AVENUE | Sr! | MAIL THIS COUPON FOR YOUR COPY 


Lek Weskers 


CHICAGO, ILLINOIS | OF THE NEW SHAKEPROOF CATALOG 


> —_ om se ae me ee ae ee ee mmm 
v “-¥ 
, . 3 n: Kindly giv m i i 
Shahepvees repreentatinnate Gentleme Ki d y give us co plete details regarding 
7 fe ] your free Engineering Service. Also, please send us a 
located in the following cities: : a ; : 
copy of your new Shakeproof Catalog and price list. 
, New York City Philadelphia 
saa Te OTs TT PTT Boston Pittsburgh Schenectady 
For Radio and Electrical Work Detroit Cleveland Milwaukee 
oa Cincinnati Los Angeles Toledo 
1.419,564—1,604,122 Dallas, Texas Birmingham, Ala. 
Pacha Ae ib - ey Seattle San Francisco Toronto, 
Ontario, Canada. 


Firm Name____- 


Address __. 
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VA large part of our business is in shaped or formed 

Y parts which must be held to close precision measure- 
ments and to exacting standards of dielectric and 
mechanical requirements. 
To assure accuracy and adherence to these stand- 
ards, we have designed and built many special 
machines both for production and for testing. We 
have painstakingly selected and trained skilled 


workers and inspectors operating under ever vigi- 
Jant supervision. 


Macallen Mica parts are made to fit and sery@ 
They save time in labor and assembly, reduge) 
waste, and contribute to trouble-free service im 
all electrical equipment where they are used. 


We invite correspondence on any technical or 
| engineering problem involving the use of Mica. 


FP 


th. MACALLEN CO. 


16 MACALLEN STREET 
‘ BOSTON, MASS. 


CHICAGO: 56S W. Washington Blvd. 
CLEVELAND: 902 Leader Bidg. 
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72 H. P., 1125 R.P.M. 
Diehi totally enclosed, 
roller bearing motor driv- 
ing Lidgerwood winch on 
“Akron’’ portable moor- 
ing mast. 


Mooring 


LUCTUATING loads caused by the action of 
shifting winds on the U. S. Navy Dirigible “Akron” 
impose a terrific strain on the mooring equipment. 


The Diehl motors driving the Lidgerwood winches 
on the portable mooring masts of the “Akron” were 
eter aiBase Motor especially developed for high: overload capacity to 
meet these extreme conditions. They are of totally 
enclosed design and equipped with heavy duty double 
roller bearings. Every detail of construction has been 
engineered to insure the utmost in dependability under 
these unique service requirements. 


culations This same service is available to other manufacturers 
rier “Motor—-Roller of motor driven equipment. By supplying quality 
Reller Bearing Bearing “n4° 
motors backed by a half century of motor building 
experience—and by designing exactly the right motors 
for individual requirements—Diehl is able to help 
Te a manufacturers in increasing the dependability and 
Motor eee . 
Ball Bearing saleability of their products. 


Let us study your motor requirements and submit 
definite recommendations. 


pemmaregess) © DIEHL MANUFACTURING COMPANY 


Electrical Division of 
THE SINGER MANUFACTURING COMPANY 
Elizabethport, N. J. 


Oil Burner ATLANTA BOSTON CHICAGO NEW YORK PHILADELPHIA 


or ! on 
Ball Bearing a == : @DP 2353 
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\\) HY users are enthusiastic 


about Lamicoid Laminated Bakelite 


NTRODUCED in “May 1931, in competition with 

long established similar materials, Lamicoid Lami- 
nated Bakelite gained instant recognition as a product 
of exceptional merit. 


The reason for the enthusiastic reception of Lamicoid 
lies in the absolute uniformity of its quality and 
properties, and in the high degree to which it facili- 
tates economical fabrication. 

In making Lamicoid Laminated Bakelite genuine 
Bakelite resins are used. All raw materials are of the 
finest. Most important of all, every process of manufac- 
ture is held under strict control through the use of 


vunteer 4 


“ $ 
‘allo 


wR BULATIONS 


Vol. 10, No. 4 


the most advanced automatic controlling equipment 
and recording devices. Guess-work, with its chance of 
human error, is eliminated. 


We are certain it would pay you to get all the facts 
regarding Lamicoid Laminated Bakelite and we urge 
you to write for them—and for any samples desired. 
Lamicoid is made in sheets, tubes and rods, and in 
fabricated form; with both paper and cloth bases; 
and in a variety of finishes. 

New York; 200 Varick Sr., Cnicaco: 542 So. DEARBORN ST., 
CLEVELAND: 1330 ScHorteLp Bipc., Offices & Stocks also at Bos- 


ton, Cincinnati, San Francisco, Seattle, Birmingham, Los Angeles, 
Montreal, Toronto. Factories: Schenectady, N. Y., London, Eng. 


MICA INSULATOR COMPANY LAMICiD 


MicAniTE 


A Type For Every Purpose 
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Gettez PERFORMANCE.. 


If every designer of electrical equipment employing 
electrical steel knew the facts about Sil-con, Repub- 
lic’s Perfected Electrical Steel, he would quickly 
realize why so many users are enthusiastic despite 
the short time since its introduction. 


It meets every requirement—high permeability, 
low core loss, uniform to size and gauge, uniform 
cemper, free from loose scale, improved punching 
qualities, guaranteed electrical performance. 

; 4 Bs ‘ Yet, stating these facts proves nothing. That’s 
A\_ | Ss why Republic has prepared a number of charts 
. showing the characteristics of Sil-con in the var- 


| ed a od ie 34 a  @ ious grades—just as a guide to designers who are 


alert to the possibilities of better performance—the 
LS l i YZ a @) Ay greater sales value it builds into products that are 
rs sold on a basis of electrical performance. 

PERFECTED ELECTRICAL Sil-con is made in seven grades of sheet and five 
STEELS...SHEET AND STRIP grades of strip. On coiled strip in grades Armature 
PATENTS APPLIED FOR to Regular Transformer, Republic guarantees the 
same electrical properties as on the equivalent 

grades and gauges of sheets. 

Tell us the grades of electrical steel you are 
using now and let us send you the charts that will 
show what can be expected of Sil-con under the 
same conditions. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES S=RgsS7 YOUNGSTOWN, OHIO 
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STAINLESS 


ALLOY STEELS 


COLD ROLLED STRIP STEEL 
WIRE AND WIRE PRODUCTS 


Constant 
Uniformity 


The strictest of laboratory and shop 
supervision governs every mill and 
manufacturing operation in our pro- 
duction and insures constant adher- 
ence to specifications. This policy is of 
special importance in the production 
of cold rolled strip steel—wire and 
wire products in stainless and heat- 
resisting alloy steels. 


Regardless of what your fabricating 
problem may be—whether you need 
cold rolled strip steel in coils or strips 
up to 24 inches wide—whether your 
merchandise calls for cold drawn wire 
in coils or straightened and cut 
lengths, you will find an exact and 
economical solution to your prob- 
lem here. 


STAINLESS 


ur engineers will gladly assist you 
Heat ~~ Heat Resisting O g g y Y 


ALLOY STEELS in determining which of the six USS 


compositions is best suited to your 
CHROMIUM-ALLOY CHROMIUM-NICKEL . 
STEELS STEELS needs. Upon request we will mail you 
Ferritic Austenitic 


USS 12 USS 18- 8 an interesting and comprehensive 
USS 17 USS 18-12 


USS 27 USS 25-12 . 
U S § Chromium-Nickel Alloy Steels are sine» booklet on U S S Chromium and 


ae tok il 0d. See 0. 0 eee Chromium-Nickel, Alloy Steels. 


AMERICAN STEEL & WIRE COMPANY 


° UB RPO ° 
208 S. La Salle St., Chicago aatnieenmaiatines UNITED [USsTATES STEEL. CORPORATION Empire State Bldg., New York 
AND ALL PRINCIPAL CITIES 
Pacific Coast Distributors: COLUMBIA STEEL CO., San Francisco Export Distributors: U. S. STEEL PRODUCTS CO., New York 


The Manufacturing Companies of the United States Steel Corporation listed below also produce U S S Stainless and Heat Resisting Alloy Steels 
AMERICAN SHEET AND TIN PLATE COMPANY NATIONAL TUBE COMPANY CARNEGIE STEEL COMPANY, AND ILLINOIS STEEL COMPANY 
Sheets and Light Plates Pipe and Tubular Products Bars, Plates, Shapes, Special Sections and Semi-Finished Products 
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NEMA Has Unusually Successful 
Annual Meeting ° 


EMA holds three major meetings 
each year: the annual meeting in 
September, the mid-winter meeting 

in January and the spring meeting at Hot 

Springs, Va., im May. It has just held its 

annual meeting at the Westchester Country 

Club at Rye, N. Y. Since the place of the 

meeting is within an hour’s train distance 

from New York City, many members 
took advantage of combining presence at 
the meeting and attendance on business in 

New York City. 

The meeting which began on Sept. 25 
was exceptionally well attended. Not far 
from 300 were there. In fact, it was al- 
most a record, in this respect, for a fall 
meeting. Only 1929 exceeded it. 

Much constructive work was done un- 
der a program containing a heavy tech- 
nical and committee agenda. Perhaps the 
outstanding features of the gathering were 
the two meetings of the policies division 
held on the evenings of Sept. 26 and 27. 

These policy meetings were addressed 
by President Trumbull; Gerard Swope, 
President, General Electric Company; A. 
W. Robertson, Chairman of the Board, 
Westinghouse Electric & Manufacturing 
Company; and Frank A. Merrick, Presi- 
dent, Westinghouse Electric & Manufac- 
turing Company. A particularly valuable 
feature of these meetings was the fact that 
the discussion following the addresses was 
participated in by an unusually large num- 
ber of members. The addresses 
ported separately in this issue. 

Each year is made the James H. Mc- 
Graw Award for outstanding achievement 
in the electrical manufacturing industry. 
This year that award went to Gerard 
Swope as acknowledgement of his now 
famous plan of industrial stabilization. 
The presentation occurred at the Monday 
evening session of the Policies Division. 

The spirit of the annual meeting, as re- 
flected in the addresses and the informal 
talks and conversation was one of confi- 
dence in the business pick-up. But in no 
case did this reach the stage of over-em- 
phasized enthusiasm. All the talk was ra- 
tional, conservative and 


are re- 


sane. The com- 


posite frame of mind of the attendance 
was markedly more optimistic than at any 
meeting for some time past. 


Tritle Elected President 


HE following officers for 1932-1933 were 


elected at the annual meeting: Presi- 
dent, J. S. Tritle, Westinghouse Electric 
and Manufacturing Co., East Pittsburgh; 
first vice-president, Otto H. Falk, Allis- 
Chalmers Manufacturing Co., Milwau- 
kee; second vice-president, D. R. Bullen, 
General Electric Co., Schenectady; third 
vice-president, W. E. Sprackling, Ana- 
conda Wire & Cable Co., New York; 
fourth vice-president, S. L. Nicholson, 
Westinghouse Electric and Manufactur- 
ing Co., New York; fifth vice-president, 
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F. R. Fishback, Electric Controller and 
Manufacturing Co., Cleveland, and treas- 
urer, R. H. Goodwillie, Otis Elevator Co., 
New York. 


Election to Board of Governors 
Al the policies meeting held Monday, 


Sept. 26, the following members were 
elected to the Board of Governors: 
C. L. Collens F. R. Fishback 
Walter Robbins C. H. Strawbridge 
H. S. Walker Gerard Swope 
W. E. Sprackling 

In addition, the following members 
were elected to the Board of Governors 
by the Section Council: 
I*. C. Hodkinson 
J. G. Jackson C. C. Remsen 
I’. C. Jones H. H. Rudd 
T. D. Montgomery A. D. Byler 


D. G. Phelps 


In the place of F. A. Merrick, resigned, 
the Board of elected J. S. 
Tritle. 


Governors 


Crosley Joins Refrigeration Division 


HE Crosley Radio Corporation has be- 

come a member of NEMA under the 
Refrigeration Division. This announce- 
ment was made at the recent annual meet- 
ing. 

This new member has recently entered 
the electrical refrigeration field and is a 
well-known name in the electrical field. 


More on Manufacturer’s Liability 


REVIOUSLY there were published 

opinions from NEMA’s Counsel, 
Francis E. Neagle, regarding the liability 
of a manufacturer in the event that his 
merchandise causes either fire or serious 
personal injury. These opinions were 
prompted by inquiries regarding this sub- 
ject from the electrical 
turers. 

As a result of these opinions, the elec- 
trical cord manufacturers have adopted a 


cord manufac- 




































































































































































































































































































































































































































































































































Waiver Policy which has been given wide 
distribution in that part of the industry 
which uses and distributes flexible cord. 
The Waiver Policy has been embodied in 
a resolution which reads as follows: 
“Whereas, It is commonly accepted by 
insurance interests, electrical inspectors, 
municipal and State authorities and man- 
ufacturers of electrical merchandise that 
electrical cords which are not of the char- 
acter recognized by the National Elec- 
trical Code, as approved by the American 
Standards Association, and standards for 
which are established by Underwriters’ 
Laboratories, Inc., in cooperation with the 
industry, are a distinct and increasing 
hazard to life and property, and, 
“Whereas, It is also commonly accepted 
that the standards above referred to rep- 
resent minimum safety requirements and 


present no manufacturing difficulties, 

therefore, 

“Be It Resolved, That the Electrical 
teeta’ 


Cord Manufacturers condemn the manu- 
facture, distribution and sale of electrical 
cords not complying with the above-men- 
tioned minimum safety standards for con- 
struction and usage, but which are de- 
signed only to undersell those products 
providing minimum safety, and, 

“Be It Further Resolved, That it is the 
sense of the Electrical Cord Manufactur- 
ers that any buyer insisting on the pur- 
chase of cord not made in accordance with 
the above-named standards shall furnish 
to the seller a waiver of endorsement duly 


signed and witnessed in the following 
form: 

“*The buyer cxpressly agrees to in- 
demnify and hold the seller harmless 


against any claim for loss or damage to 
person or property arising out of or 
through the use of the material covered 
by this (quotation.’ 

(contract. 

(order, ” 


Retiring President Trumbull’s Address 


S I review the operation of the past 
NEMA year, I cannot but be im- 
pressed with what seems to me a 

substantial measure of Association accom- 
plishment. It may seem as if, in making 
this statement, I were congratulating my- 
self on that accomplishment. This, how- 
ever, is not the fact. The credit is due 
to those men who over long periods have 
worked earnestly and loyally in NEMA’s 
behalf. 

Of most importance I feel has been the 
continuance of that sane, understanding 
treatment of the most difficult business 
period in the history of any man here 
present. That sanity has been based on 
the individual’s knowledge of the condi- 
tions, and an intelligence and persistence 
in its application which, without agree- 
ments or collusion of any nature, has in- 
duced an industry stability new in the 
experience of all. I am sure that, lacking 
the Association and the influences for 
which its existence is responsible, the con- 
ditions in the industry would have been 
immeasurably worse. 

The specific accomplishments of the 
period are set forth in the Annual Report 
of the Managing Director. I do not pro- 
pose to comment on it at length, but simply 
to refer to those items which seem to me 
of particular interest. 

As you all know, the Association has 
a new home, some six blocks north of the 
Graybar Building in which it has been 
located since its birth, The removal is 
completed. The facilities for meetings are 
practically double those of the old. 

Particularly I desire to call your atten- 
tion to the report of the Uniform Legis- 
lation and Inspection Service activities. 
The matters dealt with therein are of a 
nature which only occasionally are brought 
forcibly to the attention of the individual 
member, since only occasionally is his 
specific interest directly and exceptionally 
affected. When these occasions arise, 
however, he surely becomes eloquent at 
Headquarters. 

If the electrical manufacturer is to de- 
velop, as he should develop and as the 
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public interest demands, the great national 
market for his product which exists within 
this country of ours, whatever interferes 
with free distribution becomes a menace. 
Regulatory legislation, improperly con- 
ceived or improperly drawn, is such a 
menace. Once enacted it is exceedingly 
difficult to amend. If it is to be guided 
aright there must be foreknowledge of 
what is contemplated and a wise use of 
experience and of local knowledge. 

Two factors are essential to its success- 
ful guidance. First, that there be no 
ulterior motive, no special interest served, 
and, second, that there be local acceptance 
of the good faith expressed and local real- 
ization that the desire is honestly to be 
of help. An atmosphere such as this is 
not developed in a single visit, nor can it 
be set up in the time of stress preceding 
actual enactment. And it can only be built 
up by the expenditure of time, effort and 
patience. The value to the membership 
of the work of these two Departments is 
appreciated only when one is forced into 
contact with the problems which arise. 

And as appreciation grows through this 
contact, there grows also the perception of 
the importance to the industry of regula- 
tion by legislative enactment. Of one thing 
we can be assured, there will be no diminu- 
tion of the effort to regulate. And it is 
right that there should be regulation. It 
is inevitable in every branch of industry 
which involves a hazard to the public, 
however small may be that hazard. That 
it exists is undoubtedly in the broad in- 
dustry interest in that thereby the public 
is reassured, and with this confidence 
comes extended use. 

But it must be good legislation if it is 
to be beneficent to the community, to the 
country and to the industry. And to be 
good legislation it must be practical legis- 
lation, and it must be operable legislation. 
It must limit only as far as is actually 
necessary for public protection. If it goes 
beyond this, or, if drawn with only a local 
viewpoint, it increases the cost to the user 
without compensating advantage and there- 
by hinders use. 











While I have always agreed in the value 
of a National Electrical Code, I have never 
realized until this year that it is a vital 
necessity. There must be a standard by 
which operations may be judged, and there 
must not be more than one standard. The 
problem would be easier if “safety” were 
an absolute quality and capable of accurate 
definition, instead of being relative and 
largely a matter of opinion. 

However, over a period of years and 
experience we have crystallized that opin- 
ion into a formulation which, even if as 
imperfect as some people allege, serves its 
purpose reasonably well. An organized 
procedure is available to keep it abreast of 
progress. A better formulation might be 
evolved, but this one exists, and as a mat- 
ter of plain fact it is of more importance 
that there actually be a single recognized 
standard than that it be the best standard. 

The obvious and vital need, therefore, 
is to adopt it and urge it in its entirety, 
and as need may arise or progress permit 
revise it to eliminate its imperfections and 
bring it nearer the ideal. But keep it 
always as the one single standard. 

Again, I have come during the past 
year to an intense realization of the need 
for a single reference standard by which 
material may be judged to be fit for in- 
corporation in an installation under the 
Code. The growing tendency toward reg- 
ulation of the sale of electrical material 
emphasizes this. There must be evolved, 
by procedure which includes all parties in 
interest, the requirements which, in the 
best opinion, are essential to public safety. 
No more than this. There is no warrant 
for enactment or process in excess of the 
public safety. 

With these requirements established, and 
they should be broad in the degree neces- 





John H. Trumbull 


sary to assure reasonable permanence, the 
establishment of test to assure compliance 
is a matter of time and detail rather than 
one of difficulty. 

Then comes the question of the making 
of the tests—by whom shall they be made? 
While obviously there can be no technical 
or legal objection to activity by any quali- 
fied and unbiased agency, I believe there 
is marked practical advantage (amounting 
actually to necessity) in a single reference 
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agency, and I believe that economic condi- 
tions will operate to make this the in- 
evitable outcome. 

To be acceptable such an agency must 
be at least quasi-public in character, and 
must embody safety consideration as its 
dominant interest. But one existing or- 
ganization meets this description—Under- 
writers’ Laboratories. It may not be per- 
fect. Perhaps there could desirably be 
modification in its organic structure which 
would increase its public characteristic and 
extend the already almost general accept- 
ance of its pronouncements by the inspec- 
tion forces and the public. 

Inevitably I believe there will be gen- 
eral acceptance of the thought, as in the 
case of the National Electrical Code, that 
here is the best thing we have for this 
specific purpose. Therefore let us adopt 
it and cooperatively improve it until it 
meets the every need. 

These things have been said to you be- 
fore. There is nothing of sensation or 
novelty in them. I have heard them said 
and have accepted them with more or less 
of placidity. Perhaps I should not hope 
that said by me the average member will 
be more impressed than was I, but hope 
springs eternal, and it may be that merely 
their reiteration will induce thought and 
advance general acceptance of their im- 
portance. It is my conviction that they 
are fundamental in our progress, and that 
only by their realization will we be able to 
cope with what lies before us. 

And, gentlemen, let us not delude our- 
selves as to what lies before us. I have 
no doubt of the ultimate recovery from 
depression, but I do not believe that that 
recovery, so far as the electrical manufac- 
turing industry is concerned, is going to 
parallel previous recoveries or is going to 
be as easy. I do not perceive the possi- 
bility of early advances in the art suffi- 
ciently important of themselves to widen 
our field of application and provide us, as 
in the past, with an automatic expansion. 
We will have to fight for what we get, 
and fight in the general market. I hope 
we will not fight among ourselves, since 
thereby we pre-condemn to defeat the 
efforts which we will be exerting. 

It seems to me that with the experience 
we have had we will not forget too quickly 
the lessons we should have learned thor- 
oughly and permanently. Without the 
benefit of association this might come to 
pass, but with the realization that must be 
present with you today of what can be ac- 
complished by coordinated effort, and 
which would be impossible alone, there 
must be an i 
activities. 

What line will that increase take? To 
my mind it must be in the commercial 
rather than in the technical aspects of the 
industry. We must sell our products, and 
sell them in degree never before necessary. 
To sell them we must know our markets. 
This means commercial research to estab- 
lish a basis of actual fact. Surely this is 
an activity most effectively and most cheap- 
ly carried on in concert. We must deter- 
mine wherein and to what extent we inter- 
relate in our various lines of production 
so that we shall know certainly wherein 
we have common interests, and having 
determined our common interests we must 


increase in our associated 
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evolve the means by which they shall be 
promoted. 

In making these statements | am not 
referring to those procedures usually 
termed market studies, but am concerning 
myself with basic industry conditions. We 
have never been forced to bother partic- 
ularly with these, and we have not 
bothered particularly about them. In large 
measure people came to us for our goods 
as soon as we told them that we had them. 
It may be that way again, but not, I be- 
lieve, in the near future. 

Our market is following the utility 
market from the industrial and commer- 
cial field, with its thousands of fair-sized 
prospects, to the home, with its millions 
of small ones. The change is radical and 
the methods essential to meet the change 
will be equally radical. We have much to 
learn. Will we learn it best by working 
together or by going alone? 

The electrically operated appliance, 
whether it be an accounting machine or a 











kitchen range, is increasingly important 
to all of us. The installation of these ap- 
pliances means the sale of wire and wiring 
devices, and a significant extension of that 
application affects every product in the 
chain, from turbine to translating device 
Should or should not the manufacturers 
of electrically operated devices be mem- 
bers of NEMA? Shall we stick to the 
old expression “apparatus and supplies” in 
considering questions of membership, or 
shall we extend the term electrical manu- 
facturer to mean a producer of anything 
that the public defines as electrical ? 

This is a question which you will shortly 
be called upon to answer. I believe you 
will answer it broadly. These manufac- 
turers in greater or less degree have prob- 
lems approaching our own. Some of them 
know much more of merchandising than 
do we, and we can learn from them. Their 
advent will mean change in the character 
of NEMA but, gentlemen, change is in the 
air. 


Gerard Swope Makes Pertinent Remarks 


N these difficult times, it is highly de- 

sirable to review the policies of the 

electrical manufacturing industry and 
to see in what respects they should be re- 
vised. I think we can take a great deal 
of pride and satisfaction in what NEMA 
has accomplished in the comparatively 
short period since its organization, and 
especially in the difficult times through 
which we are passing. NEMA still has 
a great opportunity before it, and this 
opportunity is not only for the larger 
companies but for the smaller companies. 

The opportunity for work in an asso- 
ciation such as this is primarily based on 
the fact that its membership is made up 
of human beings. It is in these meetings 
and associations that we learn to know 
each other; here we have been able to 
discuss our troubles with each other; we 
learn to have more confidence in each 
other, and, finally, we learn that our com- 
petitors are neither so bad as they are 
painted by our own salesmen or the pur- 
chasing agents, nor possibly so bad as we 
have thought them—in reality, it is very 
seldom anything is as bad as we con- 
ceive it to be. 

Among the important things 
NEMA has done, or is doing, are: 

First, it has enabled each one of us to 
work with others in the industry on a co- 
operative basis, and so to have increased 
confidence in each other, rather than to 
work on a basis of distrust and antag- 
onism. This gives more pleasure and sat- 
isfaction to each one of us in doing his 
job. 

Second, gathering statistics of our busi- 
ness, so that each one of us has more 
definite and accurate information of what 
the industry is doing and stocks on hand, 
and each one can compute the position 
that he, individually, occupies in the in- 
dustry in relation to the whole. 

Third, to meet and discuss our policies 
as a manufacturing industry in relation to 
other industries. 

Fourth, to work for constructive de- 
velopment of our industry toward a bet- 


that 


ter understanding of the economics in 
volved—a higher degree of stabilization 
of the industry and greater security for 
its employees. 

Fifth, it gives each one an opportunity 
to lay down the policies for his individual 
company, and for his associates to know 
and understand what those policies are 
If these policies are sound, the result 
should be the maintenance for any com- 
pany of a reasonable proportion of the 
business and on a much more satisfactor 
basis. 

(At this point Mr. Swope quoted quit« 
at length from an address he had made 
before NEMA members in 1924. The ob- 
ject was to show that the principles then 
set forth still prevail.) 

Some of us have been interested in the 
current reports of the so-called sugar 
trial now going on. 

In this case of the government versus 
the Sugar Institute before Judge Mack. 
Professor Seligman and Professor Adams 
appeared, and some parts of this 
mony are of interest. 

First, Professor Marshall has empha 
sized the more intelligent action of com 
petitors and the more imformation and 
knowledge that they have. He says: 

“Perfect competition requires a perfect 
knowledge of the state of the market.” 

Of course, we can never expect to reach 
perfection, but the effort of NEMA along 
the line of statistics and information of 
orders, sales and inventory, is in the di- 
rection of this objective. 

Second, Professor Seligman stated : 

“In order to drive home what I have 
just said about knowledge as essential to 
the workings of free competition, | would 
pomt out that when President Hoover, 
then Secretary Hoover, became Secretary 
of Commerce, one of the very first things 
that he did was to ask the Census Office 
under the advice of a committee, of which 
I was a member, to publish as full sta- 
tistics and information as could possibly 
be obtained in any business, so that it 
would be available to every other member 
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of the community in that business; and he 
did this on the assumption and on the 
express statement that the greater the 
knowledge that anyone had of the facts 
of the case, the better it would be for all 
concerned; and this monthly bulletin of 
commerce—I think it is so-called—has 
since then been published in even more 
complete form.” 

Question: Will you explain how com- 
petition in the economic sense would be 
promoted by each competitor in the mar- 
ket knowing the stock of goods in the 
possession of each of the other competi- 
tors? 

“That is just the point to which I have 
alluded. Every competitor is concerned 
with knowing how much he is to pro- 
duce, how much extra capital or labor 
he is to employ, how much he is to throw 
on the market, how much he is to stock 
up for the future. Every one of these 
facts depends upon what his competitor 
does. If he has a better knowledge of 
what his competitor does he will more 
fully fulfill the conditions of free compe- 
tition, as the economist understands it.” 

“I should say that the nearer we get 
to the conditions of open competition, the 
nearer we get to the theory of economic 
competition with general public beneficial 
results, as is understood by economists. 
It flows from that that the further away 
we get from secret rebates, preferential 
concessions and the like, the nearer we 
get to this policy and system of open 
competition.” 

Question: Are we to conclude from 
your answer that secret price cutting may 
bring about at any given moment a price 
which is somewhat lower to a larger num- 
ber of buyers than the price which would 
exist in the absence of such secret price 
cutting? 

Answer: “Indeed, that is a fact, and is 
familiar to all business men under the 
name of ‘cut-throat competition.’ Cut- 
throat competition will result in lower 
prices, of course, than the ordinary eco- 
nomic competition, but it will result in 
these lower prices as every consumer 
knows, only for the time being. Because, 
as soon as the unfortunate competitor 
who is now excluded from the market 
because of his cut-throat prices disap- 
pears, it will be seen that this was simply 
a point in the process of obtaining a 
monopoly. The cut-throat competitor who 
is now left, being in control of the mar- 
ket, and his competitor being excluded, 
will at once proceed to raise the prices 
and enjoy all the fruits of monopoly. 

“We have an excellent illustration of 
that fact, again, in the history of railroad 
transportation, the building up of the meat 
packers, the great quasi-monopolies in 
Chicago, and, above all, in the recognition 
of this situation by the Inter-State Com- 
merce Law which absolutely forbids all 
such secret rates, cut-throats, etc.” 

Third, the following is taken from Pro- 
fessor Adams’ testimony: 

Question: Now, as an economist, Pro- 
fessor Adams, do you condemn the prac- 
tice of secret allowances and price dis- 
crimination and rebates? 

“T condemn it, in the first place, be- 
cause I think it interfered with the nor- 
mal operations of supply and demand, in 
the sense that the economist believes that 
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supply and demand thus operating fix 
prices. I condemn it because I think, in 
the long run, it necessarily increases the 
cost of industry. If a dealer or a pro- 
ducer makes an open price reduction and 
everybody knows about it, almost inevit- 
ably in a short time all buyers get the 
benefit of it; so that the reduction spreads 
throughout the mass of buyers generally. 
If he makes it secretly, only to a few, 
then only a class of favored buyers get 
it. I object to it particularly—that is, to 
secret price discrimination—because I had, 
as a young man, considerable experience 
in a business in which secret price-quoting 
and discrimination were rife, and I quit 
that business with a very deep conviction 
that you cannot stay in a trade and keep 
honest if you are giving secret price dis- 
criminations. It involves necessarily, so 
far as my experience goes and my subse- 
quent observation, lying and deceit, and 
I think that has been a really material 
element in the formation of economists’ 
opinion on this subject.” 

Question: Do you know of any dif- 
ference of opinion among _ recognized 
economists as to the economic undesira- 
bility of these secret price discriminations 
and allowances? 

“T know of none, sir.” 


FOURTH, in addition, as at our meetings 

we have often referred to the decision 
of Supreme Court in the Maple Flooring 
Case in 1925, I want to repeat one sen- 
tence of the opinion: 

“But the natural effect of the acquisition 
of wider and more scientific knowledge 
of business conditions, on the minds of 
the individuals engaged in commerce, and 
its consequent effect in stabilizing produc- 
tion and price, can hardly be deemed a 
restraint of commerce or if so it cannot, 
we think, be said to be an unreasonable 
restraint, or in any respect unlawful.” 

Since the General Electric Company 
publishes each quarter its orders received, 
sales and earnings, I thought it would be 
of interest to show how the percentage of 
business we have received and the total 
business received by the 86 companies re- 
porting to NEMA and the Department of 
Commerce, has varied since 1922. This 
has remained fairly constant. 

It shows that notwithstanding new mer- 
chandise we have added, such as refrig- 
erators, our percentage of the total busi- 
ness still remains approximately the same. 
(Between 20 and 25 per cent.) The in- 


crease in 1931 was due, of course, to the 
large order of the Pennsylvania Rail- 
road, 

What is also interesting, I think, to 
you, as associates of ours in the electrical 
industry, is what has happened from the 
standpoint of profits. This is also shown 
on the curve and shows that over this 
period the profits have increased. Possi- 
bly we should not regard with so much 
complacency the fact that the percentage 
of the business we have secured has re- 
mained fairly constant, but at all events 
we can regard with a good deal of satis- 
faction that we have lived on better 
terms with our competitors, have given 
better value to the public, that we have 
held our position in the industry, made 
increasing profits for our stockholders 
and better conditions and increased com- 
pensation for our employees. 

Another advantage of gathering statis- 
tics and information from each of the 
members of the Association is shown by 
this compilation. Each one of you can 
make the same charts and figures, not 
only for your own company but for the 
General Electric Company or any other 
company that publishes its reports period- 
ically. 

This allows each one to examine 
whether he is holding his position in the 
industry, and, if not, whether he is los- 
ing it through some fault of his own or 
through a greater rate of progress by 
others in the industry. More information, 
greater knowledge and a better under- 
standing of conditions, whatever they 
may be, should always lead to sounder 
conclusions and the adoption of a sounder 
policy in the conduct of any business. 

If we continue these efforts, the results 
should be that NEMA will be a stronger 
organization, made up of self-reliant, sat- 
isfied and profitable organizations, meet- 
ing together with mutual confidence and 
respect to discuss policies for the con- 
structive development of the industry, 
each company having a voice and a vote 
in the adoption of wise policies as a re- 
sult of understanding and voluntary ac- 
tion, which can lead the way, as the elec- 
trical manufacturing industry should lead 
the way without dictatorship, to better 
service to the public, better conditions for 
its employees, better returns to its stock- 
holders, through a better and more com- 
prehensive view of its responsibilities, and 
therefore a more enlightened conduct of 
its business. 





NEMA Governors Pass Resolutions on 
Regulatory Legislation 


T the annual meeting the Board 
of Governors passed the following 
resolutions : P 

WHEREAS the attention of this Board 
has been called to statements now in cir- 
culation in the industry concerning the 
past and present attitude of this Asso- 
ciation toward regulatory legislation, 
which statements are of a nature to en- 
gender at least misunderstanding and pos- 
sibly actual error, and 

WHEREAS in the opinion of this Board 


the persistence of misunderstanding or er- 
ror as between industry elements must 
operate to the disadvantage of the in- 
dustry and of all of the elements thereof, 

Be Ir Resotvep that the statement of 
policies of National Electrical Manufac- 
turers Association on Regulatory Legisla- 
tion Affecting the Electrical Industry, at- 
tached hereto as Exhibit A, be and it 
hereby is adopted, and 

Be It FurtTHER REsOLvepD that the Man- 
aging Director be instructed to forward 
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copy of this statement and these resolu- 
tions to the National Electric Light As- 
sociation, the National Electrical Whole- 
salers Association, and the Association of 
Electragists International, and in his let- 
ter of transmittal to emphasize the will- 
ingness of this Association to discuss the 
matters herein treated by joint commit- 
tee procedure, or by conference or other- 
wise, as the conditions may indicate. 
The statement referred to in the above 
resolutions as Exhibit A is as follows: 
ROM the beginning of his coordinated 
thinking the electrical manufacturer has 
recognized that the industry would be 
subject to regulation in its relation to 
the public by reason of the existence of 
a potential fire and casualty hazard, and 
irrespective of the actual degree of haz- 
ard incorporated. Further, he realized 
that such legislation would, in all proba- 
bility, follow the history of all regulatory 
enactment and extended in 
beyond the original 
would be necessary. 


far 
what 


be scope 


concepts of 

Accepting these considerations as basic, 
he has at no time endeavored either to 
forward or to oppose such legislation, but 
when it has been proposed has attempted 
merely so to guide it as to assure its 
operability and permanence at the mini- 
mum interference with the legitimate ac- 
tivities and ultimate progress of the in- 
dustry as a whole. He believed that 
thereby he was promoting the public good 
by advancing the stability necessary to 
continued expansion, and the freedom of 
distribution and installation, at minimum 
fair price, of products meeting the stand- 
ards deemed essental by the best avail- 
able consensus of public and industry 
opinion. 

There has been no change in these prin- 
ciples nor in the policies based thereon. 

In his practice in making them effec- 
tive, he has been guided by two con- 
siderations: (a) whatever is accepted by 
the above-mentioned consensus should be 
freely available to the public—its employ- 
ment or non-employment being dictated 
only by the conditions in ef- 
fect; and (b) the interest of the public 
and of all elements of the industry is 
promoted by uniformity in local legisla- 
tion throughout the country, since there- 
by the cost of production and distribu- 
tion and the fair price to the consumer 
are decreased, and the probability of use 
increased. 


economic 


He has at all times obtained and placed 
at the disposal of all industry elements 
the best available opinion, both industrial 


and legal, and will continue this prac- 
tice. 
The manufacturer divides regulatory 


legislation into five general classifications, 
as follows, and endeavors to secure par- 
ticipation by all elements of the industry 
in the treatment recommended for each: 


(1) Local ordinances or state statutes 
embodying provisions peculiar to the jur- 
isdiction affected, 

Recommendation: The presentation of 
model ordinances and statutes based 
upon the provisions of the National 
Electrical Code, and the coordinated 
effort of all industry elements to 
forward the adoption of their essen- 
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tial provisions in the 
legislation. 
(2) Local ordinances or state statutes 
whose stated function is the protection of 
the public against unskilled installation 


through use of licensing procedure. 


contemplated 


Recommendation: Presentation and co- 
ordinated support by all industry ele- 
ments of model ordinances and stat- 
utes drawn with care to assure ad- 
ministration for the stated purpose, 
and to preclude perversion to special 
interest or ulterior motive. 

The useful purpose which such legis- 
lation may serve in preventing incompe- 
tent and unsafe installation is recognized. 
Equally, there is recognized the possibil- 
ity of manipulation to restrict installa- 
tion and increase its cost. 

Essential elements of such ordinances 
are believed to be (1) the constitution 
of an examining board on a basis assur- 
ing impartiality; (2) required meetings 
of the examining board at stated com- 
paratively short intervals; (3) specific 
designation of the duties and powers of 
the examining board. 

(3) Ordinances and statutes condition- 
ing the sale or offer for sale of electri- 
cal material on the approval of such ma- 
terial by the local authority having juris- 
diction. 

Recommendation: (1) The cooperative 
preparation and endorsement by all 
elements of the industry of a model 
“sales ordinance,” the scope of which 


shall be limited to material deemed 
to embody essential hazard to the 
general public, and the coordinated 


promulgation thereof in each juris- 


diction contemplating such _ enact- 
ment. 
(2) The establishment of a single cen- 


tral agency for the determination of 
embodied fire and casualty hazard, so 
organized, equipped and operated as 
to assure general acceptance of its 
pronouncements. 
The stated purpose of these ordinances 
is the protection of the public from the 
hazards inherent in inferior material and 


Able Suggestions on NEMA Policies 


By Frank A. Merrick 


President, Westinghouse Electric G Mfg. Co 


HE growth of the association activi- 

ties of the electrical manufacturing 

industry has been a gradual one, 
starting back in 1908 with the formation 
of the Electrical Manufacturers Club, then 
the American Motor Manufacturers As- 
sociation, later the Power Club, then the 
Associated Manufacturers of Electrical 
Supplies, then the organization the 
Electrical Manufacturers Council. Each 
had its specific problems and policies. 

It was found that many of these prob- 
lems were common and that there should 
be one organization to coordinate and 
unify the general activities of the vari- 
ous branches of the electrical manufac- 
turing industry. Also it was recognized 
as fitting and proper that this important 
industry should have an authorized en- 


of 





its sale or installation by unscrupulous 
agencies. While not wholly convinced 
of the need for general resort to enact- 
ment of this character, the manufacturer 
recognizes that it may serve a_ useful 
purpose if drawn with the understand- 
ing that it is limited to consideration of 
public safety and is intelligently admin- 
istered. 

(4) Local ordinances or state statutes of 
restrictive intent, limiting installation, ma- 
terials and methods in greater degree than 
is deemed essential by competent opinion. 

The manufacturer deprecates the en- 
actment of legislation of this character, 
believing it to be contrary to the ulti- 


mate interest of the industry. He be- 
lieves that—public safety considered— 
economic considerations rather than 


opinion should dictate the material and 
character of installation. 


(5) State statutes, eliminating or lim- 
iting the right of utilities to merchandise. 


Properly coordinated with other 
agencies of distribution, the utility ren- 
ders essential service in expanding the 
utilization of electrical devices and ap- 
pliances to the ultimate advantage of 
the public as well as that of all in- 
dustry elements. Until such material 
has achieved that degree of public ac- 
ceptance which makes possible its “over- 
the-counter” sale, no other agency has 
the same interest in, nor can provide 
the facilities for, its promotion to the 
public at economic price. Recognition 
of this fact should result in complete 
and active cooperation of all industry 
elements in opposing such legislation. 


The foregoing constitutes a statement 
of the past and present attitude of the 
electrical manufacturer, and it is believed 
that this attitude is soundly based and 
is in the ultimate interest of the indus- 
try. Despite this belief, there is no hesi- 
tancy in assuring careful consideration of 
any constructive criticism by any industry 
element or of willingness to enter into 
discussion with any industry 
the matters herein included 


] . 
element 


on 





tity for crystallization and expression of 
its views and advancements of its inter- 
ests along with all other national asso- 
ciations. These are the thoughts underly- 
ing the formation of NEMA. 
Fortunately in its constitution and prac- 
tice, NEMA was so developed that, while 
serving in the broad national sense just 
noted, it at the same time recognized that 
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the electrical manufacturing industry com- 
prised a wide range of activities varying 
in the specific articles manufactured as 
well as in the size and scope of the in 
dividual companies, and NEMA sections 
were provided whereby specific coordina- 
tion in specific divisions of the industry 
is secured on a common basis for all in- 
terests. 

Much has been accomplished in bring- 
ing together these manufacturers of spe- 
cific products, getting them acquainted 
with each other, developing standards for 
their product, adopting accounting meth- 
ods, collecting statistics, promoting sales 
activities for their product, and discuss- 
ing general conditions affecting their busi- 
ness. NEMA has much more than justi- 
fied itself in the improved conditions for 
manufacturers in the various sections. 
Great credit should be given not only to 
those who have given, and are giving, of 
their time and energy in furthering the 
broad phases of NEMA activities, but also 
to those who labor so conscientiously and 
effectively in the section activities. 


NEMA is an association of electrical 
manufacturers, and its chief work has 
been naturally within its own group. It 
has gradually evolved policies based upon 
the needs of the electrical manufactur- 
ing business. The time is now at hand 
when that portion of its usefulness hav- 
ing to do with organizations external to 
itself is of major importance. There 
is a real need for a united constructive 
policy in developing all branches of the 
electrical industry as a whole, and differ- 
ences which have existed between Sec- 
tions of NEMA and between NEMA, 
N.E.L.A., A.E.I. and the wholesalers’ or- 
ganizations should be studied with a view 
to developing a general policy for the 
future development of the entire industry. 
There is a fundamental truth which 
we all can recognize: namely, a_ policy 
which will develop further use of elec- 
trical energy must of necessity tend to 
increase the business of every electrical 
manufacturer. Therefore, a careful study 
should be made to determine what help- 
ful relationships can be promoted within 
all branches of the electrical industry in 
order to advance use of electric current. 
Just as no single manufacturer can ex- 
pect to know all of the difficulties and 
their solution in the way of evolving pol- 
icies for the manufacturing field, so also 
is it impossible for NEMA, or any other 
single one among the electrical industry 
associations, to evolve policies which will 
bring about the desired end of greatest 
possible extension of electrical usage. 
Therefore it becomes an industry prob- 
lem, and as such must be handled by 
cooperation with all trades associations 
within the electrical industry. 

In the past the electrical industry has 
grown at a rate much in advance of av- 
erage growth of the country, but now 
the percentage of increase each year will 
be more nearly in step with general busi- 
This means that the industry must 
not pass over as unimportant any coop- 
erative effort which will foster growth 
of either new installations and uses or 
the revamping of older installations to 
bring them up-to-date. Each of us has 
been so busy of late in the study of his 
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own immediate problems that perhaps 
some of us have not given sufficient time 
to the study of the broad general prob- 
lems upon which depend the development 
and future growth of our industry. It 
seems to me that NEMA should take 
steps to study these problems and coop- 
erate with other branches in our indus- 
try in developing sound policies for fu- 
ture constructive development. 

In the past and at present there have 
and are misunderstandings of the 
aims, objects and policies of the differ- 
ent branches of our industry. It must 
be evident to any thinking man that, if 
the electrical industry is to attain its 
full measure of progress, these misunder- 
standings must be removed. Certainly 
without their removal there can be little 
hope of successful united solution of the 
problems which confront us. 

The problems which need study are 
many and various, and I can call atten- 
tion to only a few of them. Proper wir- 
ing is an essential element in the develop- 
ment of the uses of electrical energy, 
both for new installations and for the 
rehabilitation of old ones. Many changes 
have taken place since the first houses 
were wired and improvements in wiring 
methods and materials have advanced 
rapidly. Still further developments will 
take place in improving wiring systems, 
particularly meet the recpnstruction 
problems. Adequacy of wiring is now 
being much talked of because it has 
been found that modern devices and 
equipment cannot be utilized to the full- 
est extent on account of inadequate wir- 
ing in the older types of installation. 
Much can be done to improve existing 
business conditions, if proper policies are 
outlined for the rehabilitation of older 
installations. 
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In the doing of this it may be neces- 
sary to go beyond the methods which 
have been employed in the past and give 
due weight to proposals which may make 
for progress in their specific fields. In 
the economic condition which confronts 
us, economic factors will determine what 
must be employed if the industry is to re- 
tain its fair fraction of the consumer’s 
dollar. 

All of this will have to be made under- 
standable for all branches of the indus- 
try. It is a question of education of the 
Wiring contractor so that he becomes a 
real factor in selling to prospective cus- 
tomers the advantages of remodeling. 
New and less expensive systems may well 
serve as leaders to obtain eventually more 
permanent construction. Therefore, I feel 
that all disputes in reference to various 
types of wiring which are safe from a 
fire and casualty hazard should be dis- 
pensed with, as each type of wiring has 
its proper place in the development of the 
electrical industry. 

Another problem is that of increasing 
the use of minor appliances for the home. 
Extensive campaigns have been carried on 
for the promotion of the major devices, 
but there is a vast field for the develop- 
ment of the electrical industry in the mi- 
nor appliances, and cooperative plans 
should be worked out with the manu- 
facturer, utility and contractor, looking 
to the increase of this market. As a 
matter of fact the trend has been the re- 








verse, and there has been a very detinite 
decrease in the sales of products of this 
nature for some time past. 

Within recent years the electrical in- 
dustry as a whole has been confronted 
with regulatory legislation of one form 
or another, and advocacy of such legis- 
lation seems to be growing. There are 
ordinances in regard to inspectors and 
local regulations, the licensing of con- 
tractors and the so-called sales ordinances. 
We can readily realize that unless there 
is some uniformity in these regulatory 
measures there will be confusion and in 
creased cost in the development of the 
electrical industry without advantage to 
the ultimate consumer or to the public. 

NEMA has for a long time endeavored 
to bring about one basic uniformity in 
the ordinances, namely, that feature es- 
tablishing the National Electrical Code 
as prima facie evidence of approved, safe 
and acceptable installation. Any other 
form of ordinances it has not promoted, 
but has, wherever possible and acceptable, 
assisted with its influence to the end that 
these ordinances were of such character 
that no interference would be had with 
the free distribution and use of safe elec- 
trical products. 

Another matter requiring consideration 
on the part of manufacturers, along with 
the utilities and contractors, is the ques- 
tioning of financing. The American pub- 
lic has been educated to the deferred pay- 
ment system, and whether or not he 
proposes to employ it in the particular in- 
stance the salesman is handicapped if he 
cannot offer it. 


N recent months the question of cost of 
this financing has been brought to the 
forefront by a Committee of the Na- 
tional Electric Light Association, which 
has asked for the cooperation of NEMA 


in the study of this problem. I believe 
that all manufacturers affected should 
give it careful consideration and that 


NEMA should cooperate with the other 
branches of the industry in making a 
careful study with a view te developing 
constructive policies on this question. 
The obvious method of handling these 
matters would be through the organized 
financing corporations, but it is believed 
that these corporations need to study 
carefully the conditions peculiar to all 
phases of the electrical industry prior to 
making a decision as to the methods 
which they should employ. Their think 
ing in the past has been geared to the 
financing of individual amounts greatly 
in excess of those usual in the distribu- 
tion of electrical material, and this is a 
vital factor in the problem. 

The time is ripe, for the membership 
of NEMA and the Board of Governors 
that they promptly take steps to arrange 
for joint conferences with the other 
branches of the industry with a view to 
solving these problems. It would be well 
to consider at the same time and through 
the same avenues the problem of research 
and promotion, jointly. initiated, main- 
tained and financed by the manufactur- 
ers and the other branches of the indus- 
try which are affected. 

The phases of the electrical industry that 
require quickening are those having to 
do with promotion of sales of currem 
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and of apparatus and supplies for its 
utilization. These considerations are em- 
phasized as being particularly timely be- 
cause I am convinced that we have seen 
the worst of the business depression and 
that in the coming period of business in- 
crease, the opportunity will be present 
for profit to all, but only if all branches 
of the industry are working together har- 
moniously for an increasing use of elec- 
trical energy. 

The aims of NEMA and of the indus- 
try as a whole can be realized only by 
such close acquaintance and broad-minded 
frank and fair discussion among the mem- 
bers and member units as will prevent any 
misunderstandings either of objectives or 
of methods. 

The same principles which have guided 
the conduct of internal proceedings of 





NEMA for the good of all manufactur- 
ers should be capable of demonstration 
and application for a satisfactory work- 
ing with the other industry groups. These 
subjects call for and warrant the active 
interest of the executive heads of all 
member companies. 

Now, just a word to the whole member- 
ship. These last two or three years have 
been difficult ones for all members irre- 
spective of what the particular kind, size 
and scope of the business. 

Nothing can be argued more forcefully 
of the usefulness and value of NEMA 
to its members than a frank answer of 
each to himself on the question of how 
much worse things would have been with- 
out the sustaining influence of the asso- 
ciation of which we can all be so justly 
proud. 


Other NEMA News 


Trumbull for Governor Again 


NEMA’S recently retired president, 
John H. Trumbull, has been nominated 
for governor of Connecticut on the Re- 
publican ticket. Mr. Trumbull was State 
Senator in Connecticut during the years 
1921-1924 and served three terms of two 
years each, 1925-1930, as governor of that 
State. 


New Nema Transformer Standards 
Ready 


HE Transformer Standards of NEMA 

have been under revision during the past 
year. The last previous edition was dated 
1929. The new Standards are now avail- 
able in quantities. The larger size format, 
8 x 10% inches, has been employed for 
the new Standards, the former size being 
6 x 9 inches. 

Several new rules on definitions and 
general subjects have been added. Exten- 
sive revisions and additions have been 
made in the Section on Lead Markings 
and Connections. A number of vector 
diagrams showing the voltage relations 
and the corresponding Lead Markings 
have been included. The latest tables on 
voltage and kv-a ratings for transform- 
ers approved by the NEMA-NELA Joint 
Committee on Preferred Voltage Ratings 
for A-C Systems and Equipment are in- 
cluded, as well as specifications for Ter- 
minal Lugs which have been developed 
also by a joint NEMA-NELA Commit- 
tee. 


Standardization of Boxes and Fittings 


TECHNICAL committee has been ap- 
pointed by the Armored Conductor 
and Flexible Metallic Conduit Section to 
collaborate with a similar Committee of 
the Association of Electragists Interna- 
tional for the purpose of discussing im- 
provements in design and standardization 
of parts entering into the complete ar- 
mored cable and flexible metallic conduit 
wiring systems. The contact has been ap- 
proved by the Board of Governors. 
The first meeting of this Joint Techni- 
cal Committee was held July 14 at which 
there was preliminary discussion and a 
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planning of the work. NEMA is repre- 
sented by George Carlson, General Elec- 
tric Company; H. M. Dreher, Triangle 
Conduit & Cable Co., Inc.; O. A. Fred- 
erickson, National Electric Products Cor- 
poration; J. A. Kennedy, Anaconda Wire 
and Cable Company; A. Penn Denton, En- 
gineer-Director, Armored Conductor and 
Flexible Metallic Conduit Section. 


Conference on Motor-Operated Equip- 
ment 


T the annual meeting there was held 

a conference of the industry with Un- 
derwriters’ Laboratories relative to re- 
quirements for electrical equipment of 
motor-operated appliances and to the Lab- 
oratories’ investigations of capacitors and 
capacitor motors. 

The various questions which have arisen 
from time to time on these subjects were 
discussed at the conference. L. F. Adams, 
G. A. Waters and R. W. Owens repre- 
senfed the Motor and Generator Section. 
Others representing manufacturers of ca- 
pacitors and equipment using capacitors 
were also present. 


Looking to the Next Census 


ENSUS information on all manufac- 

turing industries of the country is se- 
cured every two years. While some of 
the information is required and is uni- 
form in character for all industries, it is 
the desire of the Bureau of the Census to 
secure data on production within each im- 
portant industry according to the needs 
and desires of the industry itself. 

T. A. McDowell, chairman of NEMA’s 
Subcommittee on the Bureau of the Cen- 
sus, has written to all Section and Group 
chairmen calling attention to the Census 
for 1933. He states that while that census 
is still a long way off, advance prepara- 
tions must be made, including early revi- 
sion of the census forms. 

Mr. McDowell suggests, therefore, that 
any Section or Group desiring to appoint 
a committee to study the census form 
should make appointments as early as 
possible, so that there may be adequate 
time for study and report at the Spring 





meetings which will be held in May. 

Every manufacturer in the industry is 
concerned with and should be interested in 
this census. He is required by law to sup- 
ply the information, and if the informa- 
tion requested is difficult to supply, or if 
the resulting compilation does not meet 
his needs, he should voice constructive 
suggestions for change to his Section com- 
mittee on the subject or, if no such com- 
mittee is appointed, direct to the officers 
of his Section. The Subcommittee on the 
Bureau of the Census, of which Mr. Mc- 
Dowell is chairman, is the coordinating 
agency for this activity. 


Robertson on Rehabilitation 


_ many interesting talks at the 
policies meeting at the recent annual 
gathering of NEMA was one by A. W. 
Robertson, Chairman of the Board of 
Westinghouse Electric & Manufacturing 
Company. Mr. Robertson spoke in con- 
nection with his work on the. committee 
of industrial rehabilitation. 

As Mr. Robertson has pointed out, “The 
progress of industrial maintenance has 
been interrupted to such a degree that to- 
day more than 50 per cent of the machin- 
ery, equipment and plant facilities in 
American factories is obsolete. The fact 
that in these last three years there has 
been more rapid improvement in equip- 
ment design than in any period in our 
industrial history makes the condition that 
much more urgent. Replacement has not 
kept pace with this engineering advance.” 

Unfortunately, Mr. Robertson had not 
released his edited address at the time of 
going to press. It is hoped that it will 
be available for the next issue. ; 

These rehabilitation committees which 
are now functioning in each of the fed- 
eral reserve districts bid fair to accom- 
plish a very material part in the recovery 
from this depression. And besides, a ben- 
efit in direction of general rehabilitation, 
it will prove in the long run a profit-mak- 
ing move for all who are able to avail 
themselves of the suggestion which Mr. 
Robertson’s committee makes. 


Range Plan Progress 


O clear up a misunderstanding that 

seems to exist in some quarters con- 
cerning the Range Plan, the Nema Sur- 
vey has the following to say, in part: 

“There has been no reduction in the 
amounts proposed to be expended in the 
forwarding of Electric Cookery and the 
exploitation of the Electric Range. The 
contrast between the gas and electric an- 
nouncements lies in the fact that whereas 
the gas funds are the totals including those 
for consumer advertising, electrical fig- 
ures are only for the effort thus far ac- 
tively undertaken, viz.: the provision of 
a foundation for the project in the form 
of adequately organized and equipped local 
councils throughout the country and the 
field work necessary thereto. Experience 
has shown such a foundation to be es- 
sential to economic operation and ulti- 
mate success and National Electric Cook- 
ery Council is acting wisely in working 
earnestly and patiently to assure its pro- 
vision before attempting the final struc- 
ture. There is therefore no significance 
in the comparison. 
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HENOLIC shell forming the 
body of an instantaneous elec 
ric water heater. Done in a va 


riety of attractive 


F the various synthetic resinoids em- 
ployed for plastic molding. today, 
the oldest and most widely used type 

is the phenol-formaldehyde product. Sey- 
eral brands of this class of plastic are now 
on the market in this country. It was first 
produced commercially in 1907 by Dr. L. 
H. Baekeland and given the now familiar 
name of Bakelite. Since the expiration of 
the earlier Bakelite patents, however, sev- 
eral other American companies have taken 
up the manufacture of phenolic resins and 
are producing them in large quantities. 
Many improvements have been effected in 
the manufacturing processes, both by the 
original and other makers, and resins of 
this class, which at one time sold for about 
90 cents a pound are now available for 
about one-fourth of this price. Naturally 
this has resulted, along with other favora- 
ble factors, including a better knowledge of 
the molding art, in a much wider use of 
this important class of materials. 

Today, resinoids are employed not alone 
for plastic molding, but for impregnating 
laminated materials, for insulating and 
other varnishes, and for many other pur- 
poses. This article will deal, however, only 
with the molded types, of which a consid- 
erable variety are available from all mak- 
ers. It should be borne in mind, neverthe- 
less, that the other classes of the same basic 
material have highly important uses in the 
electrical industry. 

A very large proportion of the phenolic 
resinoids are condensation products of phe- 
nol and formaldehyde, but certain very 
similar resinoids resulting from phenol- 
furfural reactions are also available. The 
latter have electrical and other physical 
properties very similar to the former. In 
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Phenolic Resinoids—Molded 


F ngnesney but detailed discussion of the properties 
of phenolic resinoids, and the methods of work- 









ing these plastic materials to obtain the best electrical 


and mechanical results. The author discusses such things 
as dielectric strength and how it is controlled; kinds of 
fillers used for low and high temperatures; different col- 
ors available—cost and properties of each; effects of ex- 
posure to moisture; costs, methods, and speeds of mold- 


both types of the raw or primary material 
the application of heat quickly softens or 
“fluxes” the resinoid and effects an irre- 
versible chemical change in its makeup, 
causing it to become hard or to “set.” 
Thereafter the material is insoluble in any 
common solvent and does not become soft, 
as do some of the other plastic materials, if 
heat be again applied. Thus the phenolic 
resinoids are classed as “thermo-setting” 
plastics. They are not used alone for mold- 
ing purposes, but are combined with ap- 
proximately equal weights of fillers of dif- 
ferent types. 

Wood flour is the most commonly used 
filler, but asbestos fiber is substituted when 
resistance to temperatures between 250 and 
550 deg. F. is required or when moisture 
absorption must be minimized. Small pieces 
of fabric are used as filler when maximum 
shock-resistance is required, and mica is 
sometimes employed when certain special 
electrical properties, such as high break- 
down voltage or low power-factor are es- 
sential. Graphite is sometimes used as a 
filler to provide lubricating properties, and 
pigments or dyes are employed to give the 
molded part the desired color. In all cases 
the resinoid acts as the binder and, in com- 
bination with the coloring matter, masks 
the filler. An accompanying table gives the 
physical properties and certain other data 
regarding the molded types of phenolic 
resinoid. 

Probably the excellent dielectric proper- 
ties of the phenolic resinoids are primarily 
responsible for their very extensive use by 
makers of electrical products, but there are 
many other factors involved. Some of these 
are so important that molded resinoids are 
widely used today for many parts that 
perform no electrical or insulating func- 
tion, or in which this function is only 
incidental. One reason for this is that 
the molding material lends itself to the 
rapid and economical production of nu- 
merous parts that come from the molds 
in practically finished form and which re- 
quire no protective or decorative coating 
in the usual case. Other reasons include 
the very light weight and relatively high 
strength of the moldings, their resistance 
to deterioration or virtual indestructibility 
for most applications, their relative free- 
dom from moisture and oil absorption, 
their non-resonant and heat insulating 
qualities, and the fact that they are sub- 
stantially odorless and tasteless and do 
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ing; finishes available and how each is obtained 





not support combustion. Each of these 
qualities, and in many cases several of 
them, make the phenolic resinoids almost 
ideal materials for a large variety of 
applications in electrical products. 

Until comparatively recently the phenolic 
materials were not available in many light 
or bright colors, but the demand for such 
colors in certain classes of articles has 
resulted in the development of numerous 
colored resins of the phenolic type, in- 
cluding some as light in color as ivory. 
In general, however, the light and bright- 
colored resins of this class are somewhat 
more expensive than the natural brown 
and the black in which they are most 
used. Also, at least some of the lighter 
colors tend to darken with age and light 
exposure. Generally, also, transparent 
and translucent articles are not made for 
or by ordinary molding methods, although 
they are made in this form by casting 
in molds of thin metal without using 
pressure. That method is used chiefly, 
however, for making rods, tubes and 
shapes which are later made into finished 





FANS used in electric dish wash 
ers. Due to the non-resonant 
characteristic of phenolic pieces 
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parts, principally decorative, by machining 
rather than by molding. Amber-like and 
many other beautiful materials are “cast” 
by the method in question, but the curing 
time is long, several days in some cases, 
and production rates are correspondingly 
slow. 

In common with other plastics, the 
phenolic types have certain limitations. 
Although generally considered non-hygro- 
scopic, they do absorb appreciable quan- 
tities of moisture, especially upon ex- 
posure to moist air, and this in turn may 
in unusual cases reduce the insulation 
resistance to one-fifth or less than that 
of the dry material, as shown by an 
accompanying curve. This effect is 
minimized, however, in special grades of 
some makes of material. When made 
from the most-used wood-flour-filled 
molding compounds, phenolic parts are 
somewhat friable, that is, their impact 
resistance is rather low. It can be much 
improved, however, by using certain 
special fabric fillers, as is often done in 
parts subjected to impact stresses. Arc 
resistance of some grades is also rather 
low, and since arcing results in the for- 
mation of low-resistance paths for elec- 
trical discharges, the result of arcing in 
some cases may be serious. Again, 
special grades of the material tend to 
minimize this effect. 

Much the same may be said in respect 
to heat resistance. Certain grades may 
char or otherwise deteriorate if subjected 
to temperatures of 250 deg. F., where- 
as special heat-resistant grades withstand 
temperatures up to 500 deg. F. or higher 
without serious injury. The latter applies 
especially to grades in which asbestos 
fibre is substituted for the common wood 
filler. It will therefore be seen that, for 
best results in a given application, the 
material best suited for the purpose 
should be selected, and if the conditions 
fall outside the range of the phenolic 
material available it may be necessary to 
select another plastic with especially 
favorable characteristics in that respect. 

Another limitation applying to all 
plastics in some degree, is the cost of the 
mold required, and still another is the 
time required for curing in the mold. 
In the case of phenolic resins the cost. of 
a single-cavity mold is little if any dif- 
ferent from that for other materials, 
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FFECT of cure on_ transverse 
strength, insulation resistance 
and impact strength. In this case 
four minutes is the best curing time 
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but, since the phenolic molding cycle is 
fairly long, ranging from two minutes 
upward to twelve minutes or more, de- 
pending upon the type of material used 
and the thickness of sections, it may be 
necessary to use multiple-cavity molds to 
secure an economical production rate per 
press or per man, and thereby to mate- 
rially increase the cost of the mold. Thus, 
for short-run parts, cold-molded mate- 
rials may be more economical than the 
phenolic type, as the molding time is 
very short. This presumes, of course, 
that a cold-molded part is suitable for 
the particular service involved, as it may 
or may not be. 

In this connection it should not be 
forgotten, however, that there are avail- 
able today molding compounds of the 
phenolic type which cure fully in about 
half the time that was common a few 
years ago. In some cases also, especially 
those involving pieces with heavy sec- 
tions, the time of cure can sometimes be 
halved or even further reduced by pre- 
heating the compound. In one case of 
record, involving a very thick piece, a 
20-min. cycle was required for satisfac- 
tory cure, but when the preforms were 
first heated at 180 deg. F. for about 25 
min. a five-minute cycle was secured. 
Such an arrangement requires special oven 
equipment, but may prove well worth 


First of a series of articles on 
plastic materials used widely in 
electrical manufacturing 


By Herbert Chase 


while in certain instances. Good channel- 
ing of the mold or an increased steam 
pressure may serve in some cases to 
shorten the molding cycle. 

Accompanying curves relating to a stand- 
ard test-bar measuring % x % x 5 in. 
show the importance of proper cure as 
affecting the mechanical strength and in- 
sulation resistance of a typical phenolic 
material in molded form. It will be seen 
that a cure of three to four minutes gave 
substantially maximum values for each 
of the properties measured. Cures of less 
than three minutes resulted in marked 
decrease in all the properties. Although 
longer cures than four minutes had 
relatively little effect upon transverse or 
impact strength, a marked decrease im 
insulation resistance resulted, as measured 
on pieces afterward kept for five days 
in air having 90 per cent relative humidity. 
In general, the dielectric qualities of the 
phenolic resinoids improve somewhat with 
aging. At least one prominent maker of 
electrical instruments artificially ages 
molded parts after they come from the 
press by baking them at 200 deg. F. for 
14 hours or more. This improves their 
dielectric strength and avoids warping. 
Warpage can also be minimized by allow- 
ing the piece to cool in the mold. Except 
for high-precision work neither the cool- 
ing nor the subsequent baking is usually 
required. Under-curing is likely to re- 
sult in warpage, shrinkage, blistering and 
poor finish. Wood flour is used as a 
filler principally when high dielectric 
strength is needed and when lightness and 
superior finish are required. 

Finish, including the degree of lustre 
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FFECT on insulation resistance of 
exposure to moisture. Resist- 
ance drops rapidly at first but be- 
comes about constant at the end 
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secured on the part, depends upon several 
factors besides the filler and the composi- 
tion of the resin. Since the molded part 
is an exact duplicate of the mold cavity, 
the latter requires careful polishing if 
maximum polish is demanded on the 
piece. Molding is ordinarily done at 
pressures of 2,000 to 2,500 Ib. per sq. in., 
but higher pressures, say around 3,000 ‘Tb. 
and in exceptional cases as high as 9,000 
lb., are sometimes employed to improve 
finish and to avoid the pebbled surface 
that may be produced at lower pressures. 

In general, a mold temperature of about 
300 deg. F. is recommended for curing, 
but higher temperatures are frequently 
employed to reduce the curing time. In 
one set of tests a mold temperature of 
about 350 deg. F. was found to give the 
most rapid cure. Heating of molds is 
usually done with steam at a pressure of 
125 to 150 lb. per sq. in. gage. The tem- 
perature of the steam, of course, is above 
that of the mold during most of the 
cycle, but in exceptionally well-channeled 
molds it comes closer to that of the mold 
than otherwise. Over-curing tends to 
darken light colors or to give two-tone 
effects. Lower temperature of molds is 
often necessary also to prevent color 
changes. 

Phenolic molding materials are usually 
available in three or more grades of plas- 
ticity, varying from hard to very soft. 
The grade selected depends in part upon 
the character of the mold used. Too stiff 
a material is likely to result in rejects 
because the mold does not fill out com- 
pletely. Too soft a material is likely to 
result in a slow cure and a wavy finish. 
Thin sections and intricate parts, or parts 
having delicate inserts that may be broken 
or displaced by the flowing of the mate- 
rial in the mold usually call for the softer 
or more plastic grades of resinoid. Softer 
materials can sometimes be molded at 
lower pressures than the harder types. 
Heavy pressures are naturally required 
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for shock-resistant types of materials 
containing fabric fillers. 

The thickness of molded parts made 
from phenolic resinoids varies from 1/32 
in. or less up to 2 in. or more. Although 
specific dimensions can often be held 
within one or two mils of nominal size 
in precision work, it is usually recom- 
mended that plus or minus five mils be 
allowed, as the proportion ef rejects in 


Overflow or “flash” molds, so called, 
are often employed for short-run parts 
or those in which the design is likely to 
change, as the cost is usually lower than 
for positive or semi-positive molds. The 
Weston Electrical Instrument Corpora- 
tion uses many small cylindrical positive 
molds having one cavity each, the mold 
consisting of only a flat plate, and a short 
cylinder with a force or plunger fitting 


Table of Physical and Other Properties of Molded Phenolic Resinoids 


Table of Filler 
Tensile strength, Ib./sq. in 
Impact strength, ft. lb.,[zod 
Modulus of elasticity, transverse 1b./ 
sq. in. Kx 10° 
Modulus of rupture, transverse, lb./sq. 
in. 


stantaneous (60 cycles) 
Ditto for low-loss material 
Power factor (1,000,000 cycles) 
Power factor, per cent 
Dielectric constant (1,000,000 cycles) .. 
Thermal conductivity 10~* cal./sac./cm./ 


Specific heat 

Water absorption, per cent in 24-hr. im- 
mersion, room temperature 

Specific gravity 

Maximum heat resistance without char- 
ring or softening, 24-hr 

Cold flow, per cent 

Recommended molding temp., deg. F.. 

Recommended molding pressure, lb./sq. 
in. 

Volume ratio, mixed powder to molded 


Wood Flour Fabric Asbestos 
6,000-12,000  4,500-9,000 5,000-10,000 
1.0-2.5 10.0-25.0 0.5-4.0 


10.0-25.0 8.0-12.0 10.0-45.0 


10,000-20,000 8,000-15,000 8,000-15,000 


1-10 1-10 0.01-0.1 


300-500 200-500 
450-600 

0.01-0.10 0.05-0.10 

1.0-10.0 5.0-10.0 

4.5-8.0 4.5-7.0 


0.10-0.20 
10.0-20.0 


4-6 
0.30 to 0.40 
0.02-0.03 
300 to 500 deg. I. 
0 to less than 0.5 
300-360 300-360 300-350 
1,500-2,500  3,500-5,000  1,500-2,500 


2.5-3. 4.5-7.5 2.3-7.0 


Note: A range of values is given because different grades of the same make 
of material and different makes of corresponding grades often vary considerably 
in comparative properties. Certain more or less “special” materials may give 
higher or lower values than the figures indicated, often with sacrifices in other 
respects. Most of the data are obtained by following A.S.T.M. standard test 
procedures. 





OMPARISON of the physical properties of phenolic resnoids using differ- 
ent kinds of fillers. It is evident that where mechanical strength is the 
first requirement wood flour should be used as a filler. But where a piece 


must withstand considerable heat, 


this case will be minimized. Molds are 
usually given a draft of about 0.015 in. 
per inch. Shrinkage allowances of 7 mils 
per inch from a molding temperature of 
310 deg. F. to room temperature are 
recommended. 

Molds are usually made from steel and 
are either pack- or surface-hardened or 
are hardened throughout by quenching. 
In the latter case an alloy steel, usually 
containing nickel and chromium, is se- 
lected. Molds made by the _ hobbing 
process require a very soft grade of ma- 
chine steel if the cavity has considerable 
depth. Molds are sometimes given a 
hard chromium plating to minimize sur- 
face wear, when the number of parts to 
be produced from them is large, but, as 
the phenolic resins are non-corrosive, 
chromium plating is not required to 
prevent rusting. 
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asbestos is the best filler to use 


it closely and having its inner end shaped 
to form the part to be molded. Such 
molds are inexpensive but produce pre- 
cision work and facilitate the placing of 
radial pins or inserts. If more than one 
cavity is required, two or more duplicate 
molds are often made as production needs 
dictate. This makes a flexible arrange- 
ment, and, although the number of parts 
to be handled are greater, they are lighter 
and less expensive than adding catities 
to form larger assemblies. A series of 
three or more such dies sometimes can be 
handled in rotation in a single press hold- 
ing two or more dies at a time, with good 
economy in production. 

As dry molding powder mixed with 
filler usually has 2% to 4 times the bulk 
of the finished part, the force cavity in 
positive molds must be made _ large 
enough to hold the particular material to 





be used. Its volume is least with wood 
flour filler, and a maximum with bulky 
fillers such as fabric, which also require 
higher molding pressures. 

Although still considered as being to 
some extent in the experimental state, in- 
jection molding, in which the charge for 
the mold is fluxed outside the mold and 
is then injected, while in the plastic state, 
into the mold cavities, is now being used 
to some extent in this country as well 
as in Europe, even with phenolic mate- 
rials. It requires somewhat special mate- 
rials and molds, but has several advan- 
tages: Inserts are not displaced, as the 
hydrostatic pressure is equal in all direc- 
tions; a single charge will fill a multiple- 
cavity mold; cast bronze can be used in 
place of steel (as abrasion is reduced) 
with consequent savings in machining 
costs; mold parts remain fixed and 
“forces” do not wear; fins are almost 
eliminated; and various other advantages 
are gained, especially with certain classes 
of parts. Of course, a fairly free-flow- 
ing or “soft” material is advantageous. 
Curing is said to be more uniform. With 
suitable gating arrangements, several dis- 
similar dies’ can be filled simultaneously, 
if desired, without measuring separate 
charges for each. The process somewhat 
resembles die-casting in certain respects 
and is thought to have rather bright 
prospects for future use. In Europe 
phenolic materials that stay plastic for 
several hours prior to injection into the 
mold have been employed. 

Improved methods of molding and 
better or more economical grades of 
phenolic plastics are constantly being de- 
veloped. Partly for this reason and part- 
ly because of the excellent qualities of 
this type of material, it is more than 
holding its own in the electrical and other 
industries, despite growing competition 
from other synthetic resins and from 
other types of plastic materials to be dis- 
cussed in succeeding articles. 





USH-A-PHONE molded parts; 
typical of many similar items 
produced practically complete and 
without need for finishing, in a 
single rapid operation 
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Now It’s a Horse of Another Color 


ID you ever have theatre tickets two or three days 
D in advance of the performance, and in that interim 
hear so many adverse criticisms of the show that 
you lost all interest in attending? But you did go and 
found 6th a good, enthusiastic audience and, to your 
way of thinking, an excellent performance. The net 
result was thatyyou spent a much more enjoyable evening 
even than as ough you had had higher anticipations. 

If you “- rer experienced this you know exactly 
how the editok* feels about the recent annual meeting of 
NeMA held at the Westchester Country Club, at Rye, 
N. Y. 

Not that NEMA, as an organization, has ever been dis- 
couraged. On the contrary, it hasn’t been. But now that 
it is all over it does no injustice to say that the members, 
individually, at the spring meeting at Hot Springs, Va., 
gave us an impression of being not only in the dumps 
but in the lowest possible stratum of that unfortunate 
and uncomfortable condition. 

A week ago NEMA met again. It was the annual meet- 
ing, which is reported somewhat at length elsewhere in 
this issue. Naturally, an observer who had the above 
frame of mind following the spring meeting would not 
approach the recent gathering with any undue amount 
of enthusiasm. Nevertheless, one would indeed have been 
both deaf and blind not to have observed an entirely 
different set of conditions at this recent meeting. 

Four months is rather a short time in which to bring 
about any very great changes of any sort. Nevertheless, 
the fact remains that great changes have been made. 

Markedly better times cannot be far away, and some- 
what better days must be here right now. Nor, out of 
dozens of questions which were put to as many different 
people at this meeting as to whether they were actually 
feeling any of the pick-up, was there a single case in 
which the answer was not in the affirmative, coupled with 
a qualifying phrase such as “a little,’ “slight,” ‘“‘some- 
what better.” Nor did a single answer confine itself to 
such phrases as “there’s a better tone to things.” They 
were asked questions about actual goods sold, and we 
were assured that the answers were in terms of actual 
business being done. In addition, some volunteered that 
inquiries were coming in very markedly better volume. 

Now, this strikes us as being extremely significant. If 
the answers had been mixed—some negative and some 
reflecting startling increases in business—the listener 
would have, perhaps quite justly, assumed that the net 
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THINKING IT OUT 


WITH THE EDITOR 9 


was an algebraic summation amounting to pretty close 
to zero as far as the whole industry was concerned. 

But not so. With practically everybody feeling the 
pick-up, even if only slightly, it can lead but to the 
conviction that we are getting somewhere. Isn’t that 
just how we are going to come out of what somebody 
at this NEMA meeting referred to as this “wonderful” 
depression—a mere trace, day by day, yet, after all, the 
safest path toward better times? 
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More Evidence 


ND here are more straws pointing to the business 
A upturn. In fact, there are enough straws to make 
a bale. It is evidence gathered from a somewhat wider 
front than that given above on this page. 

Only a very few months ago we thought it would be 
worth while to make an effort to hunt out the good news 
among the industrial items in the daily and business 
press, using also our own sources of news, and segre- 
gate these items in a “box’’ or even on a whole page in 
ELECTRICAL MANUFACTURING, if we should have the 
good fortune to find that many. 

We did not do it. Why? For the very simple reason 
that there weren’t enough to make even a small showing. 

This month we went at it again. And what happened 
this time? We found so many that we had to take only 
the pick of them. The rest we discarded. And, at that, 
we have two pages of them. Turn to pages 42 and 43 
right now while it is on your mind. 


666 


Good Times and Bad Times Pass 


HE men whom I have seen succeed best in life,” 

says Charles Kingsley, “have always been cheerful 
and hopeful men, who went about their business with a 
smile on their faces and took chances and changes of 
this mortal life like men, facing rough and smooth alike 
as it came; and so found the truth of the old proverb, 
that good times and bad times and all times pass over.” 


Editor 






































































PPARATUS for test- 
ing transformer oil 
life. A—Sample contain- 
er driven by a motor M. 
Y — Variable resistance. 
R—Recording thermom- 
eter. T—Thermostat. S2 
—Starting switch. SI— 
Switch for cutting heat 
in and out following ac- 
tion of thermostat 





Fitting Electrical Parts 
into Balanced Design 


N which the designer of precision testing 

















machines explains how electrical equip- 

ment is selected and “molded” into the design 

of the complete machine. Here is a designer 

who always works hand in hand with the maker 
of his electrical parts 












































By Henry Blumavist 


Designing and Supervising Engineer, 
Eimer G Amend 





























N the early days a certain automobile It takes more than a motor to make a 
manufacturer boasted of the fact that good automobile. A well-designed machine, 
his car had in it the best motor in the whether it be an automobile or an electrical 
world. As a matter of fact it did. But device, consists of elements excellent in 
that automobile was a failure because its themselves and in their relation to all other 
motor was out of balance with the rest elements involved. Machines must be de- 
of the design. signed “as a whole.” Holmes had the right 
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idea. When he wrote “The One Hoss 
Shay” he was more than a poet, he was 
a designer of unusual merit. 

The design of all machines built by 
Eimer & Amend, whether entirely elec- 
trical or electrically-driven, involve a care- 
ful and constant study as a whole. The 
first step in designing one of these ma- 
chines is to have clearly in mind its general 
principle and function. The next step is 
to originate or select the form and type 
of each essential part: glass, metal, elec- 
trical or mechanical. These are then ar- 
ranged in the most effective relation to one 
another, and the conecting links, such as 
mechanical movements and electrical cir- 
cuits, are laid out. 

Electrical manufacturers are freely con- 
sulted prior to and at all stages of the 
process of design. Functions and require- 
ments are given them and their ideas and 
opinions requested. Some parts, as uni- 
versal motors, are purchased usually in 
standard form, occasionally with special 
frames or adapters. Galvanometers, in- 
stantaneous and_ recording instruments, 
switches and protective devices are pur- 
chased in standard form. Some other parts 
have to be redesigned to fit special require- 
ments. 

Castings of iron, brass, aluminum or 
phenolic material are generally purchased 
in rough form, and are finished and as- 
sembled in our own shops. 
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Precision workmanship is the rule in this 
class of manufacture so that only highly 
skilled men with lifelong experience in our 
specialized field can be employed. This is 
an important consideration in the design- 
ing of the equipment and in the selection 
of high quality of electrical parts. The 
problem is altogether different from that 
of the production shops where ease of out- 
put in quantity is paramount. 

The selection of most of the electrical 
parts and materials is governed by the same 
exactions. An ordinary photocell may do 
for the less accurate color determinations, 
let us say in connection with this class of 
equipment, but one of the best types of 
cesium cells must be used for the spectro- 
photometer. In some parts of this device 
the insulation must be of cast sulphur, 
while in the adaptation of the same ap- 
paratus to ultra-violet determination a 
quartz-mercury ore is used as light source 
and all parts through which the light passes 
are of quartz. But in other types of ma- 





A PHOTO - ELECTRIC counting 








device, consisting of a gnt 

metal base on which are mounted 

yhotocell, an amplifier tube and 

} Magnetic operated counter. The 

hotocell in this device dc not 
need to be highly accurate 


chines mentioned here, in which the ac- 
curacy limits are not so close, standard 
high-grade electric parts are found to give 
full satisfaction. 

It may be of value to those who are 
interested in the methods of design of the 
equipment described to know how the de- 
signs, themselves, originate. In a great 
many cases the task is to work out a cus- 
tomer’s ideas. He is generally more in- 
terested in the result he wishes to obtain 
from the machine than in the means de- 
vised to obtain it. _So the designer is left 
free to make his own selection and arrange- 
ment of the parts, some of which can be 
standard. The electrical parts are often 
in this category. 

Then there are special orders in which 
the design has already been worked out 
in whole or in part. Unless some re- 
design suggestion is important enough to 
make and carry out, these machines are 
built as ordered. 

Lastly comes the line of standard equip 
ment which is in a continual state of evolu 
tion. As new materials and parts, electrical 
or otherwise, are placed on the market or 
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are developed for the specific purpose, they 
are tested out and, if satisfactory, are in- 
corporated in the design. 

There is never any hesitancy about 
adopting them if they help to increase the 
efficiency or the accuracy of performance 
of the apparatus. For that reason it may 
be correctly stated that many of the pieces 
of equipment discussed in this paper have 
made it possible to put laboratory testing 
on a quantity basis in the hands of com- 
paratively unskilled operatives. 

In many if not all the machines made 
by Eimer and Amend for laboratory and 
general commercial use the problem of de- 
sign is not how to fit the electrical com- 
ponents into a mechanical framework but 
how to arrange the mechanical structure 
so the electrical elements can function to 
best advantage. 

Why this is a hard and fast rule will, 
perhaps, become more evident if we glance 
for a moment over the line of machines and 
instruments of this class, made by the firm. 
They are most interesting, not only in 
themselves but in the uncommon things 
they do and yet in their basic similarity 
to other lines of machines which will 
doubtless occur to the reader. 

Here’s one—the Precision Color Measur- 
ing Device. It is difficult to know whether 
to call it a machine or an instrument. It 
is called by the formidable title of Photo- 
electric Spectrophotometer. It is one of a 
group of products centering about the 
photoelectric cell. Beginning with the 
simplest this group includes Photoelectric 
(a) Counters, (b) Color Comparator, 
(c) Colorimeter and Turbidimeter, (d) 
Spectrophotometer. 

(a) The Counter is a remarkably sim- 
plified device consisting only of a small, 
light metal base upon which are mounted 
a photocell of the R. C. A. 868 pattern, an 
amplifier tube of the —71A type and a 
magnet-operated four or five-digit counter 
of the positive, wheel type. 
two models, one for A. C., the other for 
D. C. At 110 or 220 volts the power con- 
sumption is less than 40 watts. 

(b) The Color Comparator is a photo- 
electric device, simplified to the essential 
parts, for comparing the color of similar 
solutions, one being a standard. Thus milk 
samples may be compared with standard 
Grade “B,” for instance, the strength of 
a copper sulphate solution determined, or 
the identity of two oil samples established. 

The electric elements of the apparatus 
are: a source of light between two photo- 


It comes in 


BOULIM TER, a de 
vice used for compar 


ng the colors of two solu 
tions. The electrical equip 
ment consists of a source 
f light between two 
photocells, a galvanometer, 


; ; 
a coarse and fine adjust- 





ment instrument rheostat 


and a Wheatstone bridge 
This equipment is all se- 
lected with the greatest 


e 
f care 







cells, a galvanometer and coarse and fine 
adjustment instrument rheostat. The stand- 
ard solution in a glass cell is placed be- 
tween the light and one of the photocells 
and the galvanometer needle brought to 
zero by turning the rheostat knobs. When 
the unknown sample is substituted for the 
standard, it is identical if the needle does 
not move, lighter if it moves to the right, 
darker if it moves to the left. 

(c) The Colorimeter contains the same 
electrical elements and, in addition, a 
Wheatstone bridge, usually of the Kohl- 
rausch type. 

(d) The Photoelectric Spectrophotometer 
is a remarkably accurate and ingenious de- 
vice for analyzing color with such deter- 
minate value that it can be used as a basis 
for specifications within one-tenth of 1 per 
cent accuracy. 

The essential electrical parts are: a stand- 
ard light source operated by,a storage bat- 
tery; a spectrometer to give any desired 
color band; an assembly consisting of the 
photoelectric cell, amplifiers, control panel 
and the electrical circuits; a galvanometer 
and a Wheatstone bridge. 

Another piece of electrical equipment 
made by Eimer and Amend, having an im- 
portant commercial application is the 
DeGraaf apparatus for measuring the fus- 
ing point of coal ash. This point is a 
controlling factor in efficiently burning coal 
and has a marked effect on the rate of com- 
bustion and the furnace temperature. Fus- 
ing and measuring are done electrically. 

The elements of the apparatus are: a 
fusing chamber with a Pyrex cover, a 
platinum strip upon which the prepared ash 
sample is placed and two electrodes; a 
transformer ; a resistance coil with a trav- 
elling rider for varying the resistance; a 
motor for driving the rider at predeter- 
mined uniform speeds; a radiation pyrom- 
eter focussed upon the platinum strip and 
a magnifier for observing the process of 
fusion through the glass in the fusing 
chamber cover. Current for motor and 
transformer supply is 110 volt, 60 cycle 
A. C. and amounts to about 300 watts. 
Incidentally, a reducing or oxidizing at- 
mosphere or a vacuum can be maintained 
in the fusing chamber. 

A somewhat different type of electrically- 
operated test apparatus is used for deter- 
mining the life of oils as for transformers, 
i.e., the length of time it takes for the oil 
to darken and sludge (disintegrate) when 
kept at a uniform temperature of 120 
deg. C. 














































































The apparatus is essentially a circular 
double-walled electrically heated oven, 
which is so arranged that the eight samples 
of oil it accommodates are automatically 
kept at an even temperature indefinitely. 
The walls of the oven are made of two 
sections of phenol laminated paper cylin- 
ders, with asbestos filling the space between 
the cylinders. Inside the oven are eight 
asbestos board seats to receive the 600 c.c. 
Pyrex beakers which hold the oil sam- 
ples. The cover is of transite encased in 
spun steel. 

The electrical elements are: the heating 
coil, a % h.p. constant speed motor which 





HE familiar motor driven stirrer, 
only this one is of the labora- 


tory variety. The motor on this 

device must be more hardy than 

that used on a stirrer for soda 
fountain use 


revolves the oven slowly so each sample 
will get the same heat treatment; a panel 
board upon which are mounted a rheostat 
with two sliding contacts for controlling 
the current to the heater, a thermostat for 
controlling the oven temperature, a record- 
ing thermometer, a snap switch for primary 
heating and a relay switch for throwing 
in the relay which opens and closes the 
heating circuit as the thermostat actuates it. 

Passing more quickly through the fol- 
lowing classes of equipment whose electric 
elements are more simple though no less 
important, these are: 

The Improved MacMichael Viscosimeter 
now used for a remarkable variety of prod- 
ucts as, grease, varnish, flour, gelatine, ice- 
cream, glue, starches, asphalt, chocolate, 
dairy products, dyes, roofing materials and 
sugar solution. ‘The machine operates on 
the torsion principle. The fluid to be 
tested is put in the inner of two cups, both 
of which are rotated at predetermined speed 
by a motor. A plunger is suspended by a 
standardized wire in the fluid at a fixed 
depth. As the cup rotates, the viscosity of 
the fluid tends to twist the plunger about 
the wire which supports it. The amount of 
this twist is indicated by a fixed pointer 
on a disc graduated in degrees M(1/300 of 
a circle) which is attached at the top of the 
plunger spindle. 
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Dé GRAFF apparatus for 
testing fusion point of 
ashes. The motor operates 
a sliding contact on re- 
sistor. Other electrical 
equipment is transformer 
in foreground and pyrom- 
eter at right 


The electric elements are: a heating coil 
with a sliding contact which serves to heat 
oil or water in the outer cup for warming 
the test fluid in the inner cup; the 110 or 
220 volt A. C. or D. C. motor with speed 
changing gear shift; push-button switches 
for motor and heater ; lamp cord and plug. 
All but the last are built into the machine. 

The Oil Emulsion Machine is for deter- 
mining the length of time it takes an oil 
to settle out of an emulsion with water 
into which they have been whipped by a 
fast-revolving paddle. The oil and water 
to be emulsified are contained in a cylinder 
in which the vertical paddle works and 
which rests in a heated bath. 

The electric parts are a vertical 110 
volt A. C. or D. C. 1500 r.p.m. motor for 
the paddle with switch and revolution 
counter and the heating coil for the bath. 

Another simple device is the Twenty- 
Flask Ross-Kershaw Shaker. It is just a 
platform with receptacles for flasks, caused 
to rotate with a slight jerk by a 110 to 
220 volt A. C. or D. C. motor with switch. 






It is used for phosphoric acid and similar 
determinations. 

Then there is the ordinary portable 
Stirrer with a vertical motor at the top, 
a long shaft with a propeller at the bot- 
tom used by the soda-jerker in drug 
stores. The company makes finer models 
of these with motors to 1/3 h.p. at 1750 
r.p.m. Monel metal shafts and 500 gals. 
capacity. 

There is also the Metallographic Grind- 
ing and Polishing Machine for preparing 
samples of metal to be etched for mi- 
croscopic examination. It consists simply 
of one to three horizontal polishing discs, 
with friction drive actuated by a motor. 

A more rare machine is the Van Slyke 
Constant Volume Blood-Gas Apparatus, 
used for determining the amount of carbon 
dioxide, carbon monoxide and oxygen in 
the blood. Even in this highly specialized 
apparatus we need a small shaker motor 
with a rheostat for speed variation built 
into the base, and electric lights—all part 
of the design scheme. 


this and that—here and there 


. . . Two hours before the optical eclipse 
of the sun on Aug. 31 was a radio eclipse. 
As the moon began to cast its shadow 
over the earth, the radio signals gradu- 
ally became stronger and were at full 
strength about half an hour before the 
totality of the optical eclipse. This is said 
to prove that fading is caused by elec- 
tronic eclipse rather than the approach of 
darkness. 


. Radio engineers can cook a hot-dog 
sandwich by placing it in a field of radio 
beams. The two discs between which the 
beams pass convey no sensation of heat to 
the human hand. 


. . . In Wanamaker’s new store in Phila- 
delphia show window curtains and show 
window lights will be controlled auto- 
matically by a rather complicated device, 
a glorified time switch. Days of the week 
on which the lights and curtains are not 
operated, or on which they are operated 
earlier or later than usual, are provided 
for by settings on a calendar drum. 


... Natural lightning is not a jagged 
streak, as generally believed. It is a flam- 
ing river full of twists and bends. Photo- 
graphs show it in a variety of forms but 
never in a sawtooth combination of sharp 
points and angles. 


. .. Professor Arthur H. Compton of the 
University of Chicago claims that cosmic 
rays are electrically charged particles shot 
from some unknown source in remote 


interstellar space. They travel with the 
speed of light and are attracted to the 
earth as by a huge magnet. As they enter 
the earth’s lower atmosphere they waver 
and travel to the poles. 


. .. A Frenchman has invented a talking 
book, an electrical method of recording 
sound that is said to be so speedy and 
economical that it makes “talking” books 
and newspapers for use in the home en- 
tirely practicable. 


...In a motion picture studio recently 
an ingenious engineer made a 300 watt 
lamp do the work of a 1500 watt lamp 
simply by forcing it to burn at about 190 
volts instead of the 120 volts for which it 
was designed. This great pressure of 
course greatly shortened the length of life 
of the lamp. 


.. . It has been suggested that ultra-violet 
rays be used to make automobile instru- 
ment dials visible at night. Although 
these rays are invisible they increase the 
natural fluorescence of radium dial mark- 
ings so that instruments coated with 
radium are clearly visible at night. 


. .. Inthe G. E. research laboratory there 
is a bath of oil, used for keeping standard 
cells at a constant temperature, that is 
maintained at 77 degrees F. and doesn’t 
vary more than seven-thousandths of a 
degree either way. An “electric eye” sees 
to that. 
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Easy Belt Adjustment 


The motor base is provided 
with two collars which just fit 
a heavy, cantilevered column. 
The collars are split and can 
be drawn tight with bolts. 
Thus to tighten the belt it is 
merely necessary to twist the 
motor on the column and 
tighten the collars 


13 Ways to Mount Motors 






N these days of “floating power” it should be appreciated 
that the method of mounting the power plant on any 


machine is of great importance. 


There are a “hundred 


and one” ways of mounting electric motors. Here are 


thirteen ways. 


It is hoped that they will provide some 


valuable suggestions for the machine designer. These all 


Tension Always Right 


This motor, concealed in the 
base of the machine, is on a 
base hinged at one end. When 
the motor starts, it tends to 
pull the belt tight. As load 
decreases, the belt automat- 
ically slackens. Thus the ten- 
sion is always right 





Simply Adjusted 


Where a moderate amount of 
power is to be transmitted 
through a belt. This bracket 
is a simple casting. Notice 
that instead of bolt holes for 
mounting on the machine, it 
is provided with slots for belt 
adjustment 


A Special End Bell 


Here is an ingenious way of 
mounting a motor which is to 
transmit its power through a 
flexible coupling. Except for 
the specially designed end 
bell, the motor is standard. 
Notice the bracket-mounted 
control unit above the motor 


represent good design practice 





For Heavy Belt Drive 


One way to mount a large mo- 
tor for belt drive. The motor 
is bolted to a platform which 
is hinged at one end on a 
heavy pipe. The platform is 
braced with another heavy 
pipe, threaded at both ends. 
The platform is swung up- 
ward or downward to adjust 
belt tension by twisting this 
pipe one way or the other 






















A Simple End Mounting 


Above—An open bracket 
mounting, used where it is 
permissible for the motor to 
have considerable overhang 
and where free ventilation is 
desired. Except for the spe- 
cial end bell standard motors 
can be applied in this way 





Easy Belt Adjustment’: 


The most common way of 
mounting a motor for belt 
drives where it is desirable to 
use standard motors § and 
where there is plenty of room 
for adjusting the belt tension. 
The compressor and the mo- 
tor are built on the same base. 
Slots are provided for mount- 
ing the motor so that it can 
be moved nearer to or farther 
away from the driven unit 





HE most common mistake 

made in applying electric 
motors to machines is going 
too far with the design of 
the machines themselves be- 
fore the motor drive is given 
consideration. In modern ma- 
chine design the motor is an 
integral part of the machine. 
It is too often considered an 
auxiliary 





Closed Bracket 


Similar to that shown at the 
upper left except in this case 
the end bell serves as the 
mounting member. Used 
where the motor overhang 
must be as small as possible 





A Single Bracket 


The bracket is hollow to re- 
duce weight and of large 
cross sectional area to pro- 
vide strength. Simpler than 
the usual method of mounting 
ventilator motors 


Supported on Leaf 
Springs 


Designed for use on an air 
conditioning unit, in which 
application it is essential that 
the motor vibration not be 
transmitted to the machine. 
Notice that in addition to the 
leaf springs, the entire base 
is provided with rubber feet. 
The same idea is applied to 
mounting automobile engines 













































For Noiseless Operation 


Combination spring and rub- 
ber mounting on a small ca- 
pacitor type motor for use in 
refrigerators, oil burners and 
similar applications where all 
possible noise from vibration 
must be absorbed by the mo- 
tor mounting 





On a Spring Cushion 


Compare this mounting with 

the one shown directly above. 

The motors are of about the 

same size and of the same 

type. The mounting absorbs 

the motor's vibration, thus re- 
ducing noise 





On a Channel Iron 


Appearance is of no great 
importance to this magnetic 
separator. Hence the motor, 
generator, and speed reducer 
are all mounted on a large 
channel iron. Simple and 
inexpensive 
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which affect the electrical character- 
istics of a wire or cable so insulated 
may be listed as follows: 


Twi properties of rubber compounds 


1. Insulation resistance. 

2. Dielectric strength. 

3. Specific inductive capacity (di- 
electric constant). 

4. Power factor. 

5. Permanence or life. 

6. Water absorption. 


The first four of these properties are 
strictly electrical while the fifth and sixth 
are physical properties. But since the re- 
sistance to water absorption and life of a 
rubber compound may control the electri- 
cal characteristics of a cable over a period 
of years in service, these properties should 
also be considered along with purely elec- 
trical characteristics. 


Insulation Resistance 


It has long been recognized that the 
term “insulator” is only a relative one, 
since all known materials pass some cur- 
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Fig. 1 Polarization currents for 
rubber compounds. This “leakage” 
occurs when any _ insulator sub- 


jected to voltage stress 


rent, however slight, when subjected to 
voltage stress. The true make-up of this 
leakage current is not known but is prob- 
ably quite complex. 

Upon initial application of voltage a 
relatively large current flows which grad- 
ually decreases to a final current of small 
magnitude. Figure 1 gives three typical 
curves for compounds of varying rubber 
content. 

Such curves when analyzed indicate 
that the total currents are made up of 
three parts. The first and largest constitu- 
ent is a polarization current, of short 
duration, which results from the displace- 
ment of bound electrons in the dielectric. 
The second part and one of extreme prac- 
tical importance is a reversible charge of 
long relaxation time, mainly ionic in na- 
ture. The third component is the true 
irreversible conductive current which con- 
tinues after the first two components have 
vanished. 

Rubber compounds, like all dielectrics, 
hold a charge and upon discharge exhibit 
a current decaying with time, the first part 
of which is mainly the displacement cur- 
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Properties 


of Rubber Insulation 


ITH particular reference to the character- 

istics of rubber-insulated wire or cable in 
service. The authors discuss the properties of rubber 
compounds which affect the electrical character- 
istics of wire or cable, and recent improvements in 
these compounds. Variations of rubber compounds 
for specific insulation applications are discussed 


By E. W. Davis and G. J. Crowdes 


Assistant Electrical Engineers, Simplex Wire and 
Cable Co. 


rent, and the latter part a current due to 
the reversible charge, which finally dies 
away to zero. 

Insulation resistance as indicated by the 
“charging current” is a quantity which 
varies with the time of electrification and 
the voltage. Since insulation resistance as 
commercially required is an arbitrary fig- 
ure, it is not surprising to find that it is 
not a direct measure of the quality of the 
insulation nor is it a guarantee of success- 
ful performance in service. It is rather a 
useful measure of the uniformity and of 
the mechanical soundness of the insula- 
tion of wire or cable. Extremely high 
insulation resistance in a cable means very 
little as to serviceability. It is of greater 
importance to have a moderate value, so 
long as it changes little in service. 

The insulation resistance of rubber com- 
pounds, like that of most insulating mate- 
rials, changes with temperature increases. 

In Fig. 2 is shown the relation of D. C. 
and the A. C. insulation resistance to the 
temperature of a rubber insulated wire. 
The D. C. insulation resistance in Fig. 2 
falls off rapidly with temperature while 
the A. C. is comparatively unaffected. 
Since this particular wire was to be used 
on fairly high A. C. voltage it is evident 
that the D. C. insulation resistance means 
very little from the point of view of pre- 
dicting the behavior of the wire in service. 

In properly made rubber compounds the 
insulation resistance should be unaffected 
by normal voltage tests. However, when 
insulation is stressed beyond its electrical 
“elastic limit” by application of too high 
voltage the insulation resistance is perma- 
nently affected. 

The relation of dielectric strength to 
time is quite well known for paper but 
not so well known for rubber insulation. 
The general indication from private in- 
vestigations is that rubber insulation when 
properly designed is not affected so much 
by time of application as is paper or var- 
nished cambric insulation. Another way 
of stating this is that rubber compounds 





designed for high-tension service will 
operate at values of stress much closer to 
their ultimate breakdown values than 
other types of insulation. 

The data given in Table I for a rubber 
compound made long before the existence 
of organic accelerators and antioxidants 
bring out the close connection between 
physical deterioration and electrical de- 
terioration. Manifestly, modern com- 
pounds using accelerators and antioxidants 
in which physical deterioration is reduced 
to extremely low values must also de- 
teriorate much less in dielectric strength 
in service. 


Electrostatic Capacity and Dielectric Constant 


Like all dielectrics, rubber compounds 
when subjected to a voltage stress retain 
an electrical charge. This charge is, to a 
large extent, due to the work done in dis- 
torting the molecules of the material, and 
is known as the true geometric or dis- 
placement charge. In addition, such work 
as is done in the rotation of dipolar mole- 
cules, if present, adds to the displacement 
charge. The capacitance of the insulation 
is defined as the ratio of its charge to its 
potential. When the charge is in coulombs 
and the potential in volts, the capacitance 
is given in farads. For practical purposes, 
however, especially with wire and cable, 
the farad is too large and a unit of one 
millionth of a farad—the microfarad—is 
used. 
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Fg 2. Relation of A. C. and D. C. 
insulation resistance to temperature 
of a rubber insulated wire 
































































































Since the capacitance of a wire or cable 
depends upon the thickness of insulation, 
conductor diameter and length, a state- 
ment as to the capacitance of a particular 
wire will not give a direct indication of 
ability of the insulation to hold a charge. 
Another property known as the dielectric 
constant or specific capacity is necessary. 
It is defined as the ratio of the capacitance 
of a given condenser with air as a di- 
electric (the dielectric constant of air = 
1.0). 





low capacitance cable will give lower at- 
tenuation or loss, which is very desirable, 
especially for long lines. Up to recent 
years rubber insulated cables, although 
used in telephone and telegraph work for 
a variety of purposes, have in general 
been confined to short runs due mainly to 
their relatively high dielectric constants. 
Within the last few years recognition of 
this limitation has resulted in the develop- 
ment of low dielectric constant rubber 
compounds superior to any heretofore 





Table |.—Physical and Electrical Deterioration of a Rubber Compound 





Property 





Tensile strength 
Elongation to break..... 


Insulation resistance.... 
Voltage breakdown..... 


\ 


387 megohm-miles 302 megohm-miles 
500 volts per mil 


Value After Depreciation, 
30 Years’ Service Per Cent 
670 Ib : ae ; Average, 
3% in. | 83.9 58.5 
22 1. Average, 
287 vols per mil. 425§ 3225 





The dielectric constant of an insulator 
is a most important property and one 
which if given suitable study and thought 
can be used as a definite indication of 
quality. Rubber compounds possess an 
added advantage over other types of in- 
sulation in that the dielectric constant can 
be varied over a wide range by changes in 
compounding. However, in the past little 
or no recognition has been given to the 
tremendous value of the dielectric con- 
stant in the practical field of insulation. 
Heretofore it has been more or less an 
academic property which, except in the 
design of telephone and telegraph cable, 
has been little considered. 

The dielectric constant of rubber com- 
pounds is extremely sensitive to impuri- 
ties, moisture, and poor compounding and 
its measurement is, therefore, of great 
value in manufacture as a means of con- 
trolling definitely the quality and unifor- 
mity of a product. 

The dielectric constant of a rubber com- 
pound is extremely sensitive to changes in 
the structure and will often show sooner 
than any other property that excessive 
voltage has been applied. All rubber com- 
pounds will withstand quite severe voltage 
tests without any indication of injury. 
However, as pointed out under insulation 
resistance, if cables are tested above the 
electrical “elastic limit” permanent injury 
will result. Such injury will invariably be 
indicated by a permanent increase in ca- 
pacitance. Moreover, for normal voltage 
tests it is important that the cable show 
no change in dielectric constant after the 
voltage test, since such change would in- 
dicate subnormal dielectric strength. 

Crude rubber has a dielectric constant 
of about 2.50. Rubber compounds contain 
besides the crude rubber various fillers, 
antioxidants and accelerators and can be 
made with dielectric constants varying 
from 2.8 to 9 or 10. Many new fields, 
heretofore impractical, have been opened 
to rubber insulated cables, especially in 
telephone and telegraph service, where low 
capacity is essential. 

When telephone or telegraph signals are 
transmitted over a cable, the extent to 
which they are attenuated or weakened 
depends upon the primary constants of 
the cable. With all other constants fixed, 
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available. Compounds with dielectric con- 
stants less than 3.0 are now available. 
These compounds rival gutta-percha, 
which has been used for so long in sub- 
marine cables. Rubber compounds always 
have had superior mechanical properties 
from the installation and operation point 
of view, and the removal of their objec- 
tionable electrical features has already 
allowed their entrance into the submarine 
cable field. For example, the use of low 
capacity compounds on a particular type 
of cable used by the U. S. Government 
has resulted in a decrease of transmission 
loss of about 35 per cent over that ob- 
tained with ordinary 30-per-cent rubber 
compounds. This reduction was obtained 
at practically no extra cost and, in addi- 
tion, other properties of the compound 
indicate a much longer service life. 

Ozone is formed when air is stressed 
beyond its “critical disruptive gradient.” 
In contact with rubber compounds ozone 
combines chemically with the rubber 
hydrocarbons to form an ozonide. The 
result, especially if the cable is bent and 
the rubber under tension, is the familiar 
“ozone cutting” and rapid failure of the 
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Fig. 3. Relation of temperature to 
power factor in varnished cambric, 
rubber and paper insulation 


cable. With proper design and low capac- 
ity compounds the voltage distribution 
across the insulation and the air around 
the cable can be so controlled that the 
stress across the air is below that neces- 
sary to form ozone. By application of 
this method of stress control rubber cables 
can be used for services not possible pre- 
viously. 

It has been practically impossible in the 
past to take any advantage of the classical 
theory of grading as applied to cable in- 
sulation because of lack of suitable insu- 








lating materials. As mentioned before, the 
stress across the insulation surrounding a 
conductor is not uniform but is a maxi- 
mum at the conductor surface and a mini- 
mum at the outside. By making the cable 
up in layers of insulation, each having the 
proper dielectric constant, it is theoreti- 
cally possible to design a cable having 
uniform stress throughout or a reduction 
of maximum stress for a given cable. 
With the range of dielectric constants 
now available in rubber compounds and 
their assured permanence in service, such 
cable is now possible. 


Power Factor 


When insulation is subjected to D. C. 
voltage a very small current flows. This 
current causes an actual, though small, 
power loss in the dielectric. When A. C. 
voltage of the same effective value is ap- 
plied the power loss in the dielectric is 
very much greater than would be expected 
from the D. C. value. 

The nature of this A. C. dielectric loss 
is even today not completely understood. 
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Fig. 4. Curve showing how much 
more heat affects the power factor 
of paper than of rubber insulation 


Since the actual dielectric loss varies in 
different cables with the dimensions, ap- 
plied voltage, etc., a term known as power 
factor is employed. The power factor is 
the ratio of dielectric loss in the insula- 
tion to the product of the applied voltage 
and the total current passing through the 
insulation. The power factor is, in gen- 
eral, independent of the cable dimensions 
and therefore can be used as a direct 
means of comparing compounds. 

The dielectric loss and power factor of 
rubber can be determined by measurement 
of the watts loss or by direct measure- 
ment in which the sample is compared to 
a known capacitance of zero power factor 
such as an air condenser (bridge measure- 
ment). Because of the very low values 
of the quantities to be measured the latter 
method is in general more practicable 
than the first. 

Power factor is an important electrical 
property of the rubber insulation on 
power cables. Since, as mentioned pre- 
viously, it is a measure of the electrical 
energy dissipated as heat in the insulation, 
it is obviously an important factor in the 
current-carrying capacity of the cable. 
Figure 3 shows the variation of power 
factor with temperature for a single-con- 
ductor rubber-insulated cable compared 
with similar paper and varnished cambric 
insulated cables. It is that rubber com- 
pounds can be made with power factor- 
temperature characteristics comparable 
with paper-insulated cables, and much su- 
perior to varnished cambric insulation. 

The variation of power factor with 
voltage is of considerable value because it 
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can be used as a measure of the freedom 
of the insulation from gas pockets. In- 
creasing voltage stress ionizes the impris- 
oned gas and causes a marked increase in 
the measured power factor. If the power 
factor-voltage curve is very steep or 
shows an abrupt increase in slope it is a 
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Months in Water 


Fig. 5. Capacitance of wire in- 

sulated with five different types 

of compounds immersed in water 
for three years 


reliable indication of air pockets, but the 
complete interpretation of a moderate and 
fairly uniform increase in power factor is 
often difficult. 

Figure 4 gives data on the power factor- 
voltage characteristics of rubber and paper 
insulated cable of the solid type before 
and after being heated up to 60° C. It 
can be seen that the rubber insulated cable 
returns practically to its original condi- 
tion. 


Permanence or Life 


Permanence here 


or life, listed as a 
property of a rubber compound, is of 
paramount importance and is a direct 
measure of the years of serviceable life 








which may be expected from a wire or 
cable. The changes which both the elec- 
trical and physical properties undergo 
throughout the period of service deter- 
mine the permanence of the rubber com- 
pound as an insulator. For each particu- 
lar type of service there are certain elec- 
trical or physical properties which must 
not change appreciably. 

It is of primary importance from the 
operating standpoint that rubber com- 
pounds should retain their original excel- 
lent electrical properties throughout the 
period of useful life. 

For wire which is to be used under dry 
conditions, the electrical properties vary 
approximately with the physical proper- 
ties, and if a compound is designed to age 
little in air or sunlight, it will also retain 
its initial electrical properties. 

There have been tremendous improve- 
ments made in the electrical characteristics 
of compounds. The fact that such im- 
provements are also accompanied by 
equally great advances in the physical 
ability of rubber compounds to withstand 
the deteriorating influence of service con- 
ditions assures a greater degree of perma- 
nence than ever before attained. 


Water Absorption 


The contrary is true for compounds 
which are to be used submerged in water 
or subject to any moisture or water, such 
as on buried cable. In such cases the 
electrical deterioration may have abso- 
lutely no connection with the physical con- 
dition of the compound. The change in 
electrical properties in this case would de- 
pend solely upon the water absorption 
characteristics of the material. The per- 


How to Select 
Electric Heating Elements 


N which a manufacturer of electric heating elements pre- 
sents briefly what the electrical designer should know 
about heating elements in order to select and apply them 


LECTRIC heating elements can be 
F ssi into at least seven distinct 

groups. Many of these groups can be 
further classified into several sub-groups. 
Which simply indicates that whenever an 
electrical manufacturer is faced with a 
problem of applying electric heat he has 
numerous heating elements to choose 
from, There is a best type of heating 
element for each application, and the wise 
manufacturer will devote some time and 
effort to determining just what this best 
type is in each case. 

In selecting heating elements, just as in 
selecting motors, control equipment or any 
other electrical equipment, the electrical 
designer should, so far as possible, make 
use of standard equipment. Such equip- 
ment can be made readily available by the 
heating unit manufacturer at a much more 
reasonable price than special equipment. 

It is the purpose of this article to 
present a fairly complete cross-section of 
the types of electric heating units that 
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properly. 


manence of the original electrical charac- 
teristics is in general dependent upon the 
amount of water absorbed. 

The general idea that rubber is imper- 
vious to water is not strictly true. Rub- 
ber compounds will absorb from % per 
cent to several per cent of water by 
weight, and it is only by proper design 
and choice of materials that extremely low 
water absorption can be obtained. 

Rubber cable is taking an increasingly 
important place today in the field of sub- 
marine telephony and telegraphy. It is 
being used in place of the more expensive 
gutta-percha which ten years ago was con- 
sidered far superior to rubber because of 
its remarkable ability to withstand water 
penetration. For such service permanence 
of electrical properties is quite serious 
since the transmission quality is depen- 
dent on the cable constants, such as ca- 
pacitance, leakage, and power factor. 

Much research work has been done in 
the development of suitable submarine 
telephone rubber compounds. Figure 5 
shows the capacitance of wire insulated 
with five different types of compounds 
immersed in fresh water at room temper- 
ature for three years. Compound A had 
30 per cent rubber content and was not 
designed for submarine use. It failed 
after twenty-one months in water. Com- 
pounds B and C both had 40 per cent rub- 
ber content but compound was not de- 
signed for underwater service. Compounds 
D and E are suitable for submarine ser- 
vice. Their capacitance is low and the rate 
of change with immersion is small. 


—From a paper presented at the Cleveland Re 
gional Meeting of the American Society for Test 
ing Materials, March, 1932. 


Detail illustrations show the features that de- 


termine the possibilities and limitations of the different 
types of electric heating elements 


First of Three Articles 
By Harold E. Trent 


are available for the use of electrical 
manufacturers, and to interpret the sphere 
of application of each type. Electrical 
manufacturers should realize at the out- 
set that the development of electric heat- 
ing elements is by no means static. Con- 
stantly new designs are being introduced. 
Some of these are in part new adaptations 
of old designs. Others are based on 
discarded designs brought to light because 


of the introduction of new materials and 
new methods manufacture. Today 
there lie dormant many inventions which 
will be new products tomorrow. 

Any classification of heating elements is 
necessarily arbitrary. For the purpose of 
this article they are divided into: 1. Small 
units for use where space is limited. 2. 
Strip heaters. 3. Tubular units. 4. Im- 
mersion heaters. 5. Cartridge heaters. 6. 
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Radiation type heaters. 7. Miscellaneous 
types. 

Heating elements designed for use where 
space is limited, such as in household 
appliances, must be made as small as 
possible so as to conform to the restric- 
tions of small devices and make it possible 
to adhere to the principles of artistic de- 
sign. When a percolator has been designed 
artistically there usually isn’t much room 
for the heating element, and it has been 
the problem of heating element manufac- 
turers to provide units which will fit the 
space the appliance designers have pro- 
vided. These space limitations vary con- 
siderably, which makes it necessary for 
the designs of small heating elements to 
be likewise various. 

For example, consider the line of ring- 
type heating elements illustrated in Fig. 1. 
A represents the element. It consists of 
a porcelain refractory supporting a nickel 
chromium wire and filled in with a refrac- 
tory cement to equalize the temperature 
distribution, prevent oxidization, and to 
preclude accidental contact. These refrac- 
tories are very thin and of good physical 
strength, and are provided with sturdy 
terminals, which have hexagonal heads 
fitting snugly into the refractory. The 
coiled wire is arranged to heat the element 
plate all the way around. There 


is no 
unheated zone for the terminals. Two or 
three terminals can be provided. When 


necessary, the threaded terminals can be 
omitted and pigtail connections used in- 
stead. Three holes are provided to secure 
the element where a clamp is not used. 
This design represents the heating element 
which may, with advantage, be assembled 
in complete apparatus. 

In the application and selection of the 
units A, B, C, D, and E, (Fig. 1) the 
manufacturer must be guided by the 
necessities of each piece of apparatus. If 


F Ic. ? 

tions in which space 
appliances. 
form A should be used 


limited, 


is like A, only protected on one side 
casing on both sides 
A B 
the requirement calls for the quickest 


initial heating and very close regulations, 
the minimum of material and metal is 
desirable and form A should be used. 

If a rugged clamping is desired, with 
high temperature, then B should be selected. 
Such units are especially useful in hot 
plates and melting pots. 

Where it is desirable to protect the edges 
of the unit, and have a light but firm 
housing, form C should be used. 

D represents the element A with a 
punched metal cover on that side opposite 
the terminals, and secured to it by means 
of screws which extend through the heat- 
ing element refractory plate. The screws 
are spot welded to the sheet metal casing 
so that the unit is held securely in posi- 
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A line of ring type heating elements for applica- 
such as in 
For quick initial heating and close regulation, 
For rugged clamping B is best 
If the edges are to be protected, C should be used. Form D 
E is like A with a 


tion. This design protects the element 
surface when the exposed surface is re- 
quired for heating vessels. The back of 
the element in this case is often supplied 
with a parabolic reflector. 

E represents the element 4 with a cas- 
ing on both sides. In this instance the 
casing is telescoped and pressed together. 
Should the element fail, the casing is re- 


Fig. 3. Strip heater with 
both terminals at one end 


Fig. 4. Strip heater with 
one terminal at each end 


moved. The projecting screws are op- 
tional and may, if necessary, extend 
through both casings and element. It 
should be noted that a completely encased 
element has no advantage if the element 
alone can be used, as each lamination of 





Fig, 2. A flexible design of strip 
heater, containing two complete cir- 


cuits 
Cults 


running the full length 


metal retards heat transference, raising 
the differential of heat between the object 
to be heated and the element wire, 
especially when it is exposed to service 
without other safeguards. 


Strip Heaters: 


Just as the 1932 model automobile is a 
great improvement over models of only 
is the 1932 


a few wears ago, so 


strip 


domestic 





Cc 
heater a much better product than the 


strip heater of yesterday. The heating 
element designer of today has the advan- 
tage of the years of earnest work of 
previous designers. He also has a full 
knowledge of the requirements of this 
equipment, both in established and new 
applications. But probably the most .im- 
portant asset is the data and development 
of new materials available today, which 
did not exist a short time ago, or at any 
rate were not commercially practicable. 
By experience the heating element designer 
of today knows that there are six funda- 
mental requirements of the ideal strip 
heater element: 

First, terminals should be of robust 
construction and permanent anchorage. 





Second, casings should be weather-proof 
and permanent electrically. 

Third, there should be high insulation 
value between casing and resistor wire, 
terminals, etc., hot or cold. 

Fourth, the proportion of materials 
should be such that the unit is dependable. 
There should be an ample factor of safety. 

Fifth, there should be a wide range of 





sizes and ratings, and it should be easy 
and economical to obtain modified designs. 

Sixth, units should be designed so that 
they can be bent into the arc of a circle 
without impairing the life of the unit or 
causing insulation resistance to decrease. 

To meet these application requirements 
at least one heating element manufacturer 
has incorporated into the design of his 
elements the following features: 

1. Terminals consisting of %4 inch bolts 
and nuts and washers are used, solidly 
held in high grade porcelain, the hex 
head of the bolts providing reliable anchor- 
age. 

2. The casings are weather-proof by 
reason of the fact that they are made of 
tubing accurately formed, the ends being 
pressed and sealed. These casings are 
made of steel, alloy chrome, or copper, 
according to requirements. 

3. The insulation between resistor and 
casing is maintained at a high value 
because clearances are uniform. This in- 
sulation is a premolded refractory, heat- 
treated to 2500 deg. F. Tubes are very 
accurately manufactured, thus assuring 
stabilized insulation. This design permits 
the pouring in of a refractory insulating 
powder, preventing any possibility of dead 
air spaces and assuring maximum heat 
conduction between heating element and 
casing. 

4. The dependability of the complete 
unit is assured by having sufficient room 
for the nickel chromium wire working at 
low watts per square inch of wire surface, 
the support of the wire by the refractory 
powder and the entire absence of physical 
pressure of strain on the wire. 

5. A study of the illustration, Fig. 2, 
readily reveals the flexibility of this design. 
Units may be made of any length and 
rating, width from % in., 144 in., or 2 in. 
They can be bent to shape, as the refrac- 
tory powder readily flows and does not 
crack. The porcelain in bending breaks 
up and powder flows into the openings, 
maintaining constant insulation. 

Fig. 3 shows the strip unit in its more 
popular form with both terminals at one 
end. 

Fig. 4 shows the strip unit 
terminal at each end. 

Fig. 5 is a strip unit bent up in a circle. 

Fig. 6 is a strip unit with pigtail con- 
nections. 

One of the most important requirements 
in a strip unit is a high electric insulation 
value with high thermal conductivity from 
heating element to casing. By careful 
selection, a uniform value of one megohm 
at 1200 deg. F. can be realized. The 
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Fig. 5. A strip heater bent into a 


circle. Well-designed strip heaters 
can be quite freely bent without 
damage to the insulation 


importance of insulation in resistance type 
heaters is not generally recognized, and 
the megohm test is by no means a 
commonly required step in manufacture. 
The addition of a high voltage test is 
desirable, but a poor alternative to the 
megohm test. Also, such a test while 
giving an indication of the leakage through 
insulation tends to impose a strain on the 
insulation by ionization of the particles 
of the refractory. This condition is 
exaggerated by heating, and contributes 
to the initial cause of grounding between 
element wire and casing in connection with 
these conditions. It has been frequently 
clatmed that the insulation must, of neces- 
sity be compressed around the heating 
element and casing. This is due to what, 
in my opinion is an erroneous understand- 
ing of the real problems involved, and I 
believe it worth while to elaborate upon 


in contrast to the relatively loose insula- 
tion which is incorporated in the heating 
units described in this article. 

Many heating units are enclosed in a 
very small space. The element wire is 
formed and the insulation pressed tightly 
around it. As the available space of in- 
sulation is relatively small, in order to 





such cases the actual rating of the wire 
on the basis of watts per square inch of 
surface is of such a value that the 
presence of a small void or crack in the 
refractory cement tends to shorten the 
life of the heating element. 

The writer is looking towards the time 
when engineers will demand to know what 





IG Strip heater with pigtai! connections 
meet six design requirements: | 
should be weatherproof 
4. There should be an ample factor of safety. 


range of sizes 


Terminals should be robust 
3. There should be high insulation resistance 


Units of this type should 
2. Casings 


5. There should be a wide 


6. Units should be designed so they can be bent into 


a circle without damage 


render it effective it must be quite dense. 
Also, the space available for the wire is 
small and tightly pressed insulation is 
essential to conduct the heat from the wire 
and to support it when excessively hot. 
Too much liberty is sometimes taken in 
this design by using very small wire. In 
some cases the insulation, by adhering to 
the wire, enables the wire to exist. In 


the life and service of the heating elements 
they use depend upon, and be equally 
insistent on a fair factor of safety for 
the materials composing the heating units 
in the same manner as other electrical 
apparatus. In the case of electric furnaces 
this care is taken. It should be so for 
all equipment using electric heating ele- 
ments. 





the reasons for “compressed” insulation 


Mosquitoes Electrocuted 


Thousands of male mosquitoes met death last summer in 
a laboratory in Lynn, Mass., conducted by Professor Elihu 
Thomson of the General Electric Company when they mis- 
took the steady hum set up in a large electric furnace for 
the song of the female and swarmed over the furnace pit, 
only to be destroyed in the scorching air. 

The Loud drone of the furnace was evidently audible 
to delicate insect ears in an extensive marshy district just 
outside the plant. It must have sounded to the mosquitoes 
like the chorus chant of a multitude of females. They con- 
sequently flew toward the hum to investigate, and a few 
moments later were lying dead on the cover of the furnace, 
where their bodies, in countless numbers, were observed by 
the laboratory workers. 

Professor George H. Parker of the department of zoology 
at Harvard University agreed that Professor Thomson’s 
explanation was plausible. He said female mosquitoes sing 
to attract the males. but that the males are silent. 

Professor Thomson sees the possibility of applying the 
principle to rid the world of the mosquito pest. 


Is Use of Soler Energy Near Solution ? 


Although modern applied science has produced wonders 
beyond the imagination of our forefathers, they had a few 
dreams that have not yet come true. Among these is the 
harnessing of the sun’s energy. In a sense, of course, we 
are using the sun’s energy when we burn coal, but this is an 
extremely indirect and inefficient way of using it. 

Three years ago the copper oxide photo-electric cell was 
invented, a cell which transforms light energy directly into 
electrical energy. This cell has already proved of great 
worth. Only recently an electrical manufacturer introduced 
an exact measuring foot-candle meter which makes use of 
two such cells. 
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But the energy transforming capacity of these cells is 
small. Obtaining large amounts of power by such means 
is out of the question. 

In April of last year, Dr. Bruno Lange, a German scien- 
tist, announced the invention of a silver selenide cell, which 
he says will transform from fifty to one hundred fifty times 
as much of the sun’s energy as will the copper oxide cell. 
Although the development of these cells is in its infancy, 
Dr. Lange believes they are the beginning of the solution 
of the problem of harnessing the sun’s energy. 

If this be true, it means a complete revolution of the 
electrical industry. 


They Develop the Same Horsepower 


ERE are two propelling turbine spindles for U. S. war- 
ships; the larger, a low-pressure direct-connected rotor 
of the battleship Pennsylvania, and the smaller, a high-pres- 


aa 





sure spindle, which drives a ship’s propeller through reduc- 
tion gearing. Each delivers approximately 7,000 horse- 
power, the larger at about 240 rpm. and the smaller at 
3600 rpin. 
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Over Half Million Refrigerators Sold 
First Half of 1932 


Information released by the National 
Electric Refrigeration Bureau shows 589,- 
955 domestic models sold from Jan. 1 to 
June 30 of this year. The quota set for 
this period was 630,060, while the quota 
for the entire year is 1,000,000. With 
business having just turned the improve- 
ment corner, the quota for the year will 
undoubtedly be made and another glori- 
ous record established. 


Oil Burner—Billion Dollar Market 


The oil burner, fast developing into one 
of the country’s leading industries, with 
one billion dollars’ worth of equipment 
sold during the past 12 years, and annual 
sales volume in fuel oil and equipment of 
$400,000,000, has attracted the attention of 
our industrial giants (General Electric, 
Standard Oil of Indiana, Westinghouse, 
Standard Oil of New Jersey, and General 
Motors) and they have now invaded the 
home heating market, Morgan J. Ham- 
mers, president of the American Oil 
Burner Association, asserted at a meeting 
in New York City. 

“Automatic heating of homes by oil 
has cast off its swaddling clothes,” he said. 
“The industry has passed the pioneering 
stage and now enters an era of mass mar- 
keting. Less than 4 per cent of the homes 


Survey New York 


A survey disclosing the existing distri- 
bution channels of electrical appliances 
and radios in the Boroughs of Manhattan, 
Brooklyn, Queens and the Bronx, just 
completed by the Electric Association of 
New York, discloses some exceedingly 
interesting facts. No attempt was made 
to determine the character of the mer- 
chandise carried by any dealer or the 


Facts, Figures and Trends 





Commodity and rank* 





Unmanufactured cotton (19.7%) -| $161, 572,000 
° ° Gasoline, naphtha, and other light products (5.7%) 46 ,937 ,000 
Fifth in Exports 3. Automobiles, parte and accessories, except tires 


(5.6%) 


Lubricating oil (3. 3%)... 
ee eee: eee ee 


That is where the elec- 


6 we 
trical manufacturing  in- 


Conk coebaniee 68 4%). 


dustry stands. Electrical Lard (2.1%)... 
Cotton cloth, duck, and tire fabric a 9%). 
Crude petroleum (1.7%) 
ene oil (1.5%) 

Boards, planks, 


machinery and supplies 
accounts for 2.9 per cent 
of all goods exported 
from January to June, 
1932 This chart shows 
the twenty-five most im- 
portant export products Leather 
order of importance 22. Canned fruit 


. Fresh apples (1.4%) 
5. Wheat flour (1.4%) 


* Figures in parentheses after name of commodity indicate 


exports. 


in the United States have oil burners; ten 
years hence 20 per cent will enjoy the 
comfort and convenience and economy of 
automatic heating by oil.” 


Good Lighting Improves Scholarship 


Educators have stated that from 8 to 16 
per cent of school children acquire de- 
fective vision within the few years of 
their school lives. Recently the engineers 
of the Alabama Power Company and the 
General Electric Company made an ex- 


Electrical Outlets 


of the 2308 concerns involved. Hardware 
dealers selling electrical appliances out- 
number all other appliance distribution 
channels, with 39.8 per cent of the total 
against 18.9 per cent for contractor-dealer 
with stores. Only one other group is a 
close competitor with 14.4 per cent of the 
total number of stores, and it represents 
radio dealers who also sell electrical ap- 
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AG | | 
Contr. Dealers ‘aS 18.9% | ARDWARE STORES 
|| Electrical Appliance Outlets) | are by far the most 
Radio Dealers a. in New York Territory important outlets for 
Elect. Dealers IMs 8% electrical appliances in 
| ; | New York City, accord- 
Radio Dealers HB5.8% ng to a survey recently 
nisnixiiail aes ompleted by the Electri- 
} | cal Association of New 
| Department Stores [i 3.4% | York. This chart shows 
” ; Bex | the proportion of sales 
eer | “whe sell electrical apphonce credited to each kind of 
Utility Showrooms ' 1.2%| | +Who sell also at retail outlet 


volume of sales in any particular group- 
ing. The survey discloses the numbers 
and the types of dealer stores, exclusive 
of drug and chains, at which electrical ap- 
pliances and radios can be bought, and is 
based on information secured from the 
electrical directory questionnaire sheets of 
Association members and by direct tele- 
phone communications with the remainder 
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pliances at retail. Straight electrical deal- 
ers are 5.8 per cent of the total;. straight 
radio dealers, 5.8 per cent; furniture 
stores, 4.9 per cent; department stores, 
3.4 per cent; wholesalers who also sell 
appliances at retail, 3.1 per cent; radio 
dealers who also sell electrical appliances 
at wholesale and retail, 2 per cent; utility 
company showrooms, 1.2 per cent; 


and scantlings (1.5%). . 


Refined copper ingots, bars, etc. (1. 2%), ss 


Gas and fuel oil (1.1%)... ... 
. Industrial chemicals (1 0%). 
Photographic and projection goods. . 


Books, maps, pictures, and other ‘printed ‘matter... 7 
Iron and steel plates, sheets, skelp, and strips... . 
5. Power-driven metal-working machinery... .... . 





45,657 ,000 


° 


S88888882288 
BESESSSSPoRess 
SSESeSSSRSSES SERRE: 
S8888888SSSSSSSE82 


vooexrstemwo=H SH Sa se Mee! 
SesSehSESSesFPsezSaues! 
SS eoSS5558 

B3e8e8 


3 
5 


periment to test the truth of this state- 
ment. 

In a school at Tuscumbia, Ala., two 
rooms were selected containing the same 
floor space and window area and with 
the same exposure to the sun. Each was 
already lighted with two 150-watt light- 
ing fixtures. In one room this lighting 
equipment was left unchanged, and in the 
other it was replaced with four 300-watt 
totally indirect fixtures controlled by a 
photoelectric relay. An equal number of 
pupils of equal rating were assigned to 
each room, care being taken to balance 
the groups in talents, intelligence and past 
achievements. The two-year test is said 
to have resulted in a reduction of 20 per 
cent in failures in the light-controlled 
room as compared with the other room. 


Power Soars During Sun Eclipse 


Though in a region of but 95 per cent 
totality during the height of the recent 
eclipse of the sun, when the sunlight 
reaching the city decreased in the propor- 
tion of 60 to 1, the demand for electrical 
power in New York jumped to 20,000 kw. 
above the normal for that time of the day 
and year, which is around 750,000 kw. 


More Power for Swiss Railways 


Increased electrification of the Swiss 
railways during the next few years will 
necessitate construction of a new power 
station, plans for which are now being 
made. This will be a hydro-electric plant 
with a reservoir, near Ejinsiedeln, about 5 
miles long and a mile wide. Production 
of 110,000 hp. of single and three-phase 
energy is planned. 


Air Conditioning 500 Years Old 


These modern air-cooled rooms were 
just an old Chinese custom some 500 years 
ago. Dr. Berthold Laufer, Orientalist at 
the Field Museum, pointed to a brazier 
at the institution’s Chinese exhibit. 

“In the Ming period, beginning in the 
fourteenth century, large braziers filled 
with ice were in summer used to cool 
houses.” 
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Welding Copper 


Saves 43 Per Cent 


By Axel W. Bjorkman 
Otis Elevator Co. 


A paper submitted for the Second Lincoln Arc 
Welding Prize Competition, sponsored by The 
Lincoln Electric Co 


ELDING sooner or later becomes 
W: problem with all metals as by 

the use of welding significant 
economies are possible in many instances. 
This is particularly true with reference to 
copper and experience has proved that 
highly satisfactory welding of this mate- 
rial can be obtained. 

In order to accomplish this task a num- 
ber of problems must be studied. The first 
involves the selection of dependable weld- 
ing equipment; the second the selection of 
proper materials for definite uses; the third 
involves the development of correct pro- 
cedure, or technique, to meet the various 
types of welding application. These, to- 
gether with proper design which will be 
referred to later, have been found to be the 
controlling factors determining the quality 
of the weld. 

The importance of proper technique is 
apt to be slighted. This must be kept in 
mind as it has been clearly demonstrated 
that even when using the same base metal 
and weld rod, changes in procedure may re- 
sult in incomplete penetration, gas cavities 
and other defects, while a correct procedure 
results in a satisfactory weld. 

As previously mentioned, design repre- 
sents a factor in welding which is exceed- 
ingly important. To get the maximum eco- 
nomic benefits from the use of welding it 
is necessary for the designer to clear his 
mind of prejudice and leanings derived in 
using other methods of assembly. He must 
consider a given problem from the begin- 
ning and develop the most simple structure 
where the use of welding method will ful- 
fill the practical requirements. 

As stated above, careful attention must 
be given to all of the factors cited in order 
to secure the best results in welding. Dif- 
ferent applications must be met individu- 
ally or disappointing results may be en- 
countered. 

However, results to date in applying the 
carbon arc method to the welding of cop- 
per has been found exceedingly promising 
as exemplified in the instance where it was 
applied to bus bar manufacture. 

The saving does not stop here, however, 
as the investment in patterns, the expense 
of storage, foundry space, repairs and in- 
surance are eliminated, and assembly work 
is facilitated. (By the above changes we 
have saved 400 square feet of foundry 
space. ) 

We have experienced no difficulties in the 
welding processes we have tried in the past 
four years, using carbon arc welding as the 
standard method of jointing commercial 
copper with deoxidized copper welding rod. 
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CASE in which arc welding effects great 
savings both in material and labor costs. 
The welded product looks much like the cast 
product, but in reality they are alike only in 
shape. All materials are different, and every 
step in the fabrication is different. The savings 
are shown in the following tabulation. 





Cast—$1220 


Bus Bars Made from Bronze 
Castings 


W elded—$690 


Bus Bars Made from Commercial 
Copper and Carbon Arc Welded 









Cost of commercial copper 


and stamping 


ar OS bo does ces 224.00 


Cost of rough castings $878 
Labor cost 342 


Tete) Cera cs cersins 


Cast 


Originally the product was 
cast out of bronze. This 
made it necessary to in- 
sulate with an_ insulating 
cord, which was wound on 
after the lugs were sold- 
ered on; evidently an ex- 
pensive method 


Welded 


Bus bars made from com- 
mercial copper strips, using 
deoxidized copper for a 
welding rod Insulating 
sleeves slipped on before 
lugs were welded in place, 
saving much labor cost 
Thus welding changed the 
tire design 




















Making Rebuilt Motors 
Outlast New Ones 


T was stated in an article in the September issue 
of this magazine that the Electric Motor Repair 
Co. of Springfield, Mass., had built up a successful 
motor repair business around a superior product 
known as Super Cell insulation. On this and the 
following page is an illustrated description showing 
exactly what Super Cell insulation is and how it 
is applied to rebuilt motors. Motor designers 
should find food for thought in this article 









Where Motors Fail Most 
Often 


At the end of the slot is the danger 
zone of motor insulation. The 
Electric Motor Repair Company has 
kept accurate records of repair jobs 
over many years, and from these 
records it is found that eight out 
of ten insulation failures in motors 
occur in the zone pointed out by 
the pencil above. That is why 
Super-Cell insulation was developed 





What Goes in the Slot How the Cell Is Used 
A tough insulating paper is re- Right—Relation of each piece 
inforced at the ends with closely of insulation forming the slot 
woven cloth. Then comes a lining. Next to the iron goes 
layer of varnished cambric, then the reinforced paper, then the 
another layer of insulating varnished cambric, then the 
paper. On top goes a curved plain paper. Below—Note that 
vulcanized fibre wedge. That's each cell extends well beyond 
what a Super Cell is made of the sharp iron corners 
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Well-Insulated End Connections 


All end connections are covered 
with extra durable varnish-treated 
sleeving. Likewise the motor coils 
are made in phase groups and the 
wires that join the coils are cov- 
ered with heavy sleeving. Leads are 
securely anchored to the frame by 
means of cord or cable. Every re- 
wound motor is four times tested 
and inspected. These tests meet 
the exacting standards prescribed 
for new motors 








1. Super Cell insulation slot lining. The reinforced paper 
which goes next to the iron is largely responsible for the cell 
not cracking either while the machine is wound or in service 


2. The coils are fully half-lapped taped into the slots for a 
distance of 12 inch. Notice that the entire exposed portion 
of coils is taped 


3. A curved vulcanized fibre wedge is claimed to be in 

every way superior to any other type of wedge for cell in- 

sulation. Notice that the wedge extends well beyond the 
laminations just as the rest of the cell insulation does 


4. Super Cell insulated motor rewinds are extra well pro- 
tected between phases with .015-inch thick varnished cam- 
bric insulation 





5. It is essential that the motor coils be made on forms 
that insure uniform and perfect fitting windings. This shop 
does not employ any “home-made” coil winding machinery 





The Finished Winding 


So tightly do the Super Cells hold the windings 
that a screw driver can be easily thrust between 
adjacent cells at the end of the slots. In ser- 
vice these spaces serve in ventilating the coils 
at the slot ends. When the winding is finally 
completed it is given four applications of a 
high-grade oil, water, and acid-proof baking 
varnish. The ovens for baking are electrically 
heated because, according to Mr. John B. 
Tufts, president, electric heat for this purpose 
is the only heat that makes accurate control 
possible 


There is nothing theoretical about Super Cell 
insulation. It has proved itself in service. In 
one case a new motor was put in service and 
the winding gave out in less than six months. 
It was rewound with Super Cell insulation and 
is still in operation on the same application 
after three years. It is such performance as 
this that makes the advertising of the Electric 
Motor Repair Company really successful. This 
company does not claim any magic. On the 
one hand it has a superior product, and on the 
other an effective means of telling prospects 
about it. To get the full picture of this com- 
pany’s successful operations it is suggested 
that the reader turn again to the article appear- 
ing in the September issue 
























What Is It Made OF? 


A Telephone \ 
Hand Set 
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LECTRICAL MANUFACTURING is indebted to 
the Western Electric Company for the two illus- Table of Parts 
trations reproduced on this page and for the table of and Materials 


parts and materials printed below 


No. Name of Part Material No. | Name of Part Material \ 
} { 
. . wigs | Te oe 
1 Outer receiver case Phenol plastic 16 | Hemispherical electrode | Brass (gold plated) 
2 Receiver diaphram Sheet steel 17 Insulating washer | Phenol fibre 
3 Permanent magnet Magnet steel 18 Barrier | Ceramic composition 
4 Electromagnet assembly Silicon steel, enameled copper 19 | Clamping ring Brass 
wire, nickel silver, wax im- 20 | Contact ring Brass 
pregnated paper, phenol fibre 21 Insulating washer Phenol fibre 
5 Receiver case Aluminum alloy | 22 Damping book Phenolized tissue paper 
6 Contact spring assembly | Phenol fabric, brass, nickel 23 ~—| Cylindrical electrode Brass (gold plated) 
silver, precious metal 24 Damping book Phenolized tissue paper 
7 Lock ring Phenol plastic 25 Damping book Phenolized tissue paper 
8 Handle assembly Phenol plastic, brass, insulated 26 Transmitter diaphram | Alumium alloy 
wire, precious metal 27 Damping book Phenolized tissue paper 
9 | Mouthpiece Phenol plastic 28 Washer Brass 
10 Dome | Phenol plastic 29 | Transmitter case assembly | Aluminum alloy, phenol fibre, N 
11 Screen | Brass wire hard rubber, phenol fabric, 
12 | Insulating Washer Phenol fibre brass, nickel silver 
13 Screen support | Phenol plastic 30 | .008 mfd. condenser Copper foil, tissue paper, wax, 7 
14. ‘| Clamping ring | Brass tin plate, zinc 
15 | Granular carbon | Anthracite coal 4 631 Lock ring Phenol plastic 
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apparatus is noted is due, in large 

measure, to the services performed by 
insulating varnishes. So said the authors 
in a paper given before the American 
Chemical Society, in convention Aug. 22-25, 
Denver, Colo. Not only are these materials 
important as insulators themselves, but they 
also serve to protect and preserve the 
insulating properties of the other materials 
used as insulation. Most of the widely used 
insulators, such as cotton, paper, wood, 
asbestos, etc., are excellent insulators when 
dry, but they absorb moisture readily and 
when laden with moisture become more or 
less conducting. 

Varnishes and compounds are applied to 
practically all types of electrical windings 
to perform the multiple services of guard- 
ian and preservative. They protect the 
assembly from the evil effects of moisture, 
dirt, and oil, besides giving the insulating 
materials the durability that is required 
under the operating conditions of electrical 
apparatus. 

The limit to the rating of electrical ap- 
paratus is governed very largely by the 
natural tendency of most insulating ma- 
terials to grow old prematurely when ex- 
posed to high temperatures. In windings 
the heat generated in the inner parts must 
be carried to the surfaces and then dis- 
sipated through the insulating coating. 
Thus the internal temperature depends to 
a large extent on the heat conductivity of 
the insulation. A porous, air-filled insula- 
tion is inferior, for heat transfer, to one 
which is well filled and compacted. To 
bring about this filling and solidifying of 
the insulation is one of the functions of 
insulating varnishes. 

The effect of high temperature upon in- 
sulation is a form of drying out which is 
accompanied by two kinds of impairment. 
First, there is embrittling which renders 
the insulation less capable of resisting the 
destructive effects of vibration and of the 
stresses and abrasive of alternate heating 
and cooling. Secondly, along with the 
drying out there is a shrinkage in volume 
which tends to create looseness of parts 
and consequent chafing. Varnish is ap- 
plied to retard the embrittling and, by its 
cementing action, to prevent the loosening 
of conductors and coils. 

The safe operating temperatures for the 
two general classes of insulation are fixed 
by the A. I. E. E. Class “A” insulation 
is wholly organic, such as cotton and 
paper, and has a maximum temperature 
for continued operation of 90 deg. C. In- 
sulation made up mainly of mica and as- 
bestos, Class “B” Insulation, has a rating 
of 110 deg. C. These temperatures are 
measured by placing a thermometer against 
the exterior of the windings and are, there- 
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Insulating Varnishes 






Life Savers of 


Electrical Apparatus 


_— actual experience the authors give advice 

on the kind of varnishes to use for filling coils 
and for applying to the surface. Information is given 
on methods of testing that actually indicate the 


effectiveness of different kinds of varnish. 


The 


article concludes with a detailed, practical discussion 
of wire enamels 


By R. H. Arnold and L. E. Frost 


Westinghouse Electric and Manufacturing Company 


fore, lower than “hot spot” temperatures. 

Getting complete filling of the interstices 
of a coil presents numerous difficulties. 
Varnish ordinarily consists of 45 to 55 per 
cent of “solids,” the remainder being vola- 
tile solvent. When the coil is drained, 
after dipping, part of the varnish runs 
out, and of what remains, about 50 per 
cent goes out the ventilator of the baking 
oven. Obviously, a better filling varnish 
which can be used with less solvent is one 
of the things that the insulation engineer 
is seeking. Solid compounds are now used 
for some applications where better filling 
is essential, but they possess certain objec- 
tionable features which limit their useful- 


In addition to the treatment with a filling 
varnish or compound, most windings re- 
ceive also a surface treatment of one or 
more applications of varnish. Here, the 
problems are not much different from those 
of ordinary coating varnishes. As with 
varnishes used for filling, the varnish 
which can be used with a minimum of 
solvent is to be preferred. The essential 
thing is to get a good “build” and a smooth 
coat. Good build is important because the 
coating must completely hide the tape cov- 
ering of the coils in order to furnish the 
maximum protection. The varnish which 
will do this in the fewest number of dips, 
other things being equal, is the best varnish 


Eight Tests for Determining 
the Quality of Enamel Wire 


1. Elongation 
2. Heat endurance 
3. Pin holes 
4. Varnish solvency 


ness. These compounds require vacuum 
and pressure equipment to apply; they may 
flow out in service, due to overload; and 
they are almost certain to “throw” if ap- 
plied to rotating windings. So-called 
“solventless varnish” is another attempted 
answer to the problem. It has filling prop- 
erties similar to the solid compounds, but 
it also requires special equipment to apply. 
Its use has been confined to stationary 
parts because it is difficult to harden it 
sufficiently to safeguard its use where cen- 
trifugal force may throw it out. 

Varnishes used mainly for filling the in- 
terior of coils must be sufficiently flexible 
to withstand the expansion and contraction 
of the winding in service and should re- 
tain this flexibility with continued heating. 
Obviously, they should also be free from 
effect on enameled wire. 


5. Dielectric strength 
6. Shelf life 

7. Power factor 

8. Abrasion resistance 


for the job. There is a great difference 
in varnishes in their ability to bake out to 
a smooth coating. A test of this property 
was made by applying two overlapping 
layers of untreated cotton tape to one foot 
lengths of %4-inch iron pipe. The varnishes 
were first used without thinning and three 
coats were applied, baking each coat. If 
the coating was wrinkled after the third 
bake the varnish was thinned and the test 
repeated. The best coating varnishes re- 
quired no thinning, contained as high as 
55 per cent solids, and gave a puncture 
voltage of from 9 to 10 thousand volts. 
Some of the varnishes which had to be 
thinned to avoid wrinkling required six 
coats to attain a like film thickness and 
puncture voltage. 

Varnishes for surface treatments are 
chosen with emphasis on such qualities as 
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toughness of film, oil resistance, and 
long life under heat. 

Much work has been done on methods 
of testing insulating varnishes. The pur- 
pose of this testing is to make proper selec- 
tion of varnishes for specific applications 
and to provide a check on uniformity. For 
the latter purpose the tests are adequate. 
There is some doubt, however, regarding 
certain of the tests when used for the 
selection of varnishes. It is sometimes 
found that varnishes selected by these tests 
do not perform as predicted when put into 
production. One case was recently reported 








a smooth hard film of proper thickness. 
Clean wire is also essential. Our experi- 
ence has shown that drawing lubricant, 
oxide scale, copper dust and slivers are 
more frequently the cause of defective en- 
amel coating than is the enamel itself. The 
drawing lubricant particularly, affects the 
“build” of the varnish and is liable to cause 
beading. 

The coated wire is used in coils of all 
types, sometimes without any additional 
insulation between turns, sometimes with 
cotton insulation between layers and again 
with cotton yarn wrapped on the wire over 


ee used mainly for filling the interior of coils 
must be sufficiently flexible to withstand the expansion 


and contraction of the windings in service and should retain 
this flexibility with continued heating. A varnish that can be 


used with a minimum of solvent is preferred. The best coat- 


ing varnishes require no thinning 


to the Varnish Committee of the A. S. 
T. M., where the varnish which was worst 
by laboratory test was best in practical 
application and the one which was best in 
the tests was far down the list in actual 
use. Also, it is well known that varnishes 
which show up exceedingly well on tests 
do not always show the best performance 
in the field. 

The present method of judging the prop- 
erties of internal drying and cementing 
power is to treat a test coil of cotton cov- 
ered wire, bake it a given number of hours, 
and saw it open. The condition of the 
interior of the winding is then observed. 
The findings cannot be recorded in numer- 
ical terms, only a general description being 
possible. 

The heat endurance test is reported as 
the number of hours at 110 deg. C. that 
the film of varnish, on copper, will stand 
without breaking when bent over a %-inch 
diameter steel rod. Not only is it difficult 
or impossible to find the exact end point 
in this test, but also it is never certain that 
this is an accurate guide to the actual life 
of the varnish in service. This test, like 
most other accelerated tests, has the very 
serious disadvantage that it is impossible 
to translate its results into terms of actual 
service. The users of insulating varnishes 
need more definite information regarding 
the relation between test results and per- 
formance. This is true as regards not only 
life, but also flexibility, high temperature 
endurance, drying time and mechanical 
strength or toughness. 

Wire Enamels. Wire enamels, so-called, 
are in reality baking varnishes, usually of 
the clear type. The ones in most general 
use have a china wood oil base combined 
with a small percentage of linseed, and 
varying amounts of fossil resins. 

They are usually applied to the wire by 
running it through a bath and then through 
a high temperature oven where the varnish 
is solidified. The thickness of the coating 
is a function of the viscosity of the varnish, 
the speed of the wire and the number of 
coats. These elements require a rather 
close adjustment with relation to each other 
and to the temperature of the oven to get 
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the enamel, the cotton being used as a sup- 
port to protect the enamel, or to aid in 
getting impregnating material into the coil. 

The question of the impregnating ma- 
terials used with enameled wire is im- 
portant. A large proportion of the en- 
ameled wires on the market will have the 
enamel seriously softened or removed alto- 
gether by treatment necessary to impreg- 
nate the coil. These materials usually are 
one of three types—asphalts applied in 
molten state by vacuum and pressure, varn- 
ishes with volatile thinners soaked into the 
coil and then set by baking, and varnish 
resins plasticized with castor oil or some 
similar material, applied by vacuum and 
pressure in the molten state. 

The evidence of failure in the coils is, 
of course, short circuits occurring between 
turns, either immediately after winding or 
after a time in service. With the modern, 





in a coil is to wind a few hundred coils 
and see how many are defective. 

The usual tests are as follows: 

(1) Elongation—The wire is slowly 
stretched until the enamel cracks. Good 
enamel should show no failure at the break- 
ing point of the wire. The way the enamel 
has chipped away at the point where the 
wire breaks is significant. 

(a) Mandrel Test—A _ variation of 
the elongation test is made by determin- 
ing the smallest mandrel about which the 
wire can be wrapped without developing 
cracks on the outer film of enamel. 

(2) Heat Endurance—Determining the 
reduction of elongation in the enamel film 
on a wire after heating at 80 deg. C. The 
test is made at room temperature. The 
end point is the number of hours baking 
required to reduce the elongation 50 per 
cent. 

(3) Pin Holes—Determined by running 
the wire through a mercury bath with 110 
volts impressed between the mercury and 
the copper. Current flowing actuates a 
counter. The number of breaks per hun- 
dred feet is the usual reading. 

(4) Varnish Solvency—Samples of the 
wire are immersed in the impregnating 
varnish and held at 80 deg. C. for 16 hours. 
The degree of softening is determined by 
wiping the wires with a soft cloth. The 
test is unsatisfactory as there is no def- 
inite quantity to be measured and the pres- 
sure of wiping the speed of the cloth over 
the enamel, etc., affect the result. As a 
comparative test between two samples, it 
has proven of value. 

(5) Dielectric Strength—Measured by 
twisting two wires together under definite 
tension and number of twists per inch and 
then determining the voltage required to 
break down the film. 

(6) Shelf Life—Samples of wire are ex- 
posed to sunlight and air for periods of 
time and the reduction in elongation is 
noted. We have had enamels which failed 
in six weeks on this test after havine 








* practice the only satisfactory way of determining the 
condition of the interior of a winding after a varnish treat- 


ment is to saw it open and inspect it. 


Likewise the only 


safe way of selecting enamel wire for coil ccnstruction is to 
make up a number of sample coils and through rigorous tests 
determine how many are defective 


high frequency testing outfits which will 
detect one shorted turn in ten thousand, 
the coil must be right to get by the in- 
spector. 

These shorts are caused by bare spots 
on the wire, soft films cutting through due 
to the pressure of the winding, or in some 
cases a low resistance film permitting 
enough leakage to indicate a short even 
though there is no actual contact. : 

It is desirable to detect the conditions 
in the wire which cause these failures be- 
fore the coil is wound. It is at this point 
that we are weak. The trade has worked 
out a series of tests which are usually 
made in judging the quality of an enamel 
film and we have used several special tests, 
but to our knowledge the only safe way 
to tell if wire is going to be satisfactory 


passed satisfactorily the other tests. An 
enamel film should last indefinitely. 

(7) The power factor of the film has 
been found useful in checking for incom 
plete curing of the film. 

(8) A variation of the mercury bath pin 
hole test is to use a plating solution instead 
of the mercury. The mercury does not 
“wet” the enamel and hence does not pene- 
trate small holes. Unless the voltage is 
sufficient to breakdown the small air gap 
in the pin holes they will pass undetected. 

(9) Abrasion Resistance—This is an im- 
portant property which is hard to measure, 
due to the difficulty of obtaining rubbing 
surfaces which are always the same, and 
also because the enamel film tends to lubri- 
cate the rubbing surface in varying degree 
depending on its hardness. 
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CCORDING to tests conducted by 
At Building Department of the 
city of New Haven, Connecticut, 
the wire within and just above the socket 
of pendant lighting fixtures becomes too 
hot to make rubber a suitable insulation. 
By pendant lighting fixture is meant one 
consisting of a cord, a socket attached to 
the cord, a lamp in the socket, and some 
sort of shade over the lamp. In con- 
cluding a report on the above-mentioned 
tests it is stated that “wire with approved 
heat-resisting coverings should be used 
with all lighting units of this kind.” 

For a number of years the National 
Electrical Code has recognized that rub- 
ber covered wires were not suitable where 
temperatures reached or exceeded 120 de- 
grees F. According to tests conducted 
several years ago, in almost all sockets 
the temperature of 120 degrees F. is 
reached in a few minutes with lamps of 
almost any wattage. 

Recently the pendant fixture discussion 
arose again and a committee of three men 
in New Haven conducted a series of ex- 
periments to prove definitely the tempera- 
tures reached in sockets of pendant fix- 
tures when different sizes of lamps and 
different types of shades are used. 

In introducing these tests it is stated 
that practically all pendant cord in use 
today is rubber insulated, and that failures 
take place almost wholly within the socket 
cap or in an area extending not over one 
inch above the top of the socket. 

This is apparently because the rubber 
insulation in this area becomes hard 
through vulcanization and cracks when 


Too Hot for Rubber Insulation 





UBBER covered wire will withstand a- temperature of 

120 degrees F. Tests prove, however, that the wire in 

pendant lighting fixtures gets hotter than this regardless 

of the size of lamp used. Conclusion—a heat-resisting wire 
should be used for this application 


the pendant is moved. All the flexing of 
the cord concentrates in this area. 

In order to determine just what tem- 
peratures contribute to bringing about 
this brittle condition (because time, also, 
has a very decided aging effect on rub- 
ber) tests were made on a pendant with 
several types of shades and with lamps 
of several wattages. 

In the tests temperature readings were 
taken 4 in. above the top of the socket. 
The thermometer was secured to the in- 
sulation of the pendant with tape but no 
attempt was made to confine the heat to 
the bulb of the thermometer. The heat 
within the socket cap was considerably 
higher than the temperatures recorded on 
these tests. 

All tests showed that the 120° F. tem- 
perature at the pendant % in. above the 
socket cap was reached in from 20 to 
30 minutes. 

These tests were made with lamps of 
40, 75, 100, 200 and 300 watt sizes. 

Test one was made on a cord drop 
using a small open bottom glass shade 
such as frequently used in a bedroom. 
Both a 40 watt and a 50 watt lamp were 
used in this test. The 40 watt lamp 
reached a higher temperature than the 
50, showing 120° F. in 22 minutes and a 
maximum of 132° in 60 minutes. 
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How Wire in Pendant Fixtures Heats Up 


Curves for the 200 and 100 watt lamps were obtained from tests using an 
RLM reflector of the shallow neck type. Curves for the 40 and 50 watt 
lamps were obtained from tests using a small open bottom glass shade 


such as frequently found in a bedroom. 


Temperatures were taken just 


above the socket 
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With the 50 watt lamp the rise was 
slightly slower, the 120° F. point being 
reached in about 50 minutes and a maxi- 
mum of only a couple of degrees higher 
on longer operation. 

In test two readings were taken using 
a 10 in. flat enameled shade with a 40 watt 
lamp. A temperature of 120° F. was 
reached after 55 minutes. 

Test three was made with a 10 in. 
green painted metal cone shade. With 
a 40 watt lamp a temperature of 120° 
was reached in 1 hour and 25 minutes. 
With a 75 watt lamp the 120° F. point 
was reached in 20 minutes with a maxi- 
mum temperature of 134° F. Using a 
100 watt lamp the 120° F. temperature 
was reached in 20 minutes and a maxi- 
mum temperature of 137° F. was re- 
corded. 

According to test four using larger 
shades and larger sizes of lamps does 
not decrease the time period necessary for 
the maximum safe temperature of 120° F 
to be reached. 

On a 16 in. RLM reflector of the deep 
neck type with a 200 watt lamp the 120° 
F. point was reached in 20 minutes and a 
maximum temperature of 134° F. With 
a 300 watt lamp in the same shade, 50 
minutes was required to reach the 120° F. 
point and a maximum of 131° was re- 
corded. 

In test five on an RLM reflector of the 
shallow neck type using a 100 watt lamp, 
the temperature of 120° F. was reached 
in 20 minutes and a maximum tempera- 
ture of 140° F. was recorded. 

Using a 200 watt lamp in the same 
reflector the curve rose slightly faster, 
the 120° F. point being reached in about 
15 minutes with the same maximum of 
140° F. being attained. 

In test six on a elosed bottom opal 
globe using a 75 watt lamp the 120° F. 
point was reached in 30 minutes and with 
a 100 watt lamp in 25 minutes. 

Maximum temperatures of 127° and 
137° F. were reached. 

In conclusion the committee states that 
its tests show that the wiring of cord 
type pendant units, regardless of the size 
of the lamps used, is exposed to tempera- 
tures of 120° F. or greater and also that 
this temperature exists at the point of the 
wiring subjected to the greatest wear. 

Article 15, Sect. 1505 of the National 
Electrical Code, states: “Wires connected 
to lamps shall have approved insulating 
coverings with heat-resisting qualities con- 
sistent with the temperature to be en- 
countered.” 

Therefore, wire with approved heat- 
resisting coverings should be used with 
all lighting units of this kind. 
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Where There's Smoke— 






A COLLECTION of news items gathered over a period of two weeks 
which depict the great change in business sentiment which has 
been sweeping the country. For three years it has been hard to find 


good news. 


contained many of them. 


3600 Back to Work 


More than 3600 men and women re- 
turned to work Oct. 3 in the Pittsburgh 
district’s industrial plants, the New York 
Times reports. It is stated that resump- 
tions within the week after the week of 
Oct. 3 would restore jobs to about 1830 
more. The accelerated activity extends to 
tin plate mills, glass plants, iron and steel 
works and railroad shops. 





Electrical Manufacturers Increase 
Production 


According to recent reports, a number 
of electrical manufacturers are feeling the 
general upturn of business and are in- 
creasing production and putting men back 
to work. 

It is reported that Echophone Radio 
Mfg. Co. of Waukegan, IIl., is stepping up 
production schedules and will reinstate a 
number of men for a working quota of 
about 300. 

Falk Corporation of Milwaukee reports 
increase in inquiries and a slight gain in 
volume of orders. 

Nick-O-Lite Battery Co. of Indian- 
apolis, manufacturer of electric storage 
batteries, will increase production. 

Electric Auto-Lite Co., Toledo, Ohio, 
manufacturer of electric lighting and start- 
ing equipment, is advancing production 
schedules and reinstating employees. 


courage of years gone by 


Hurley Machine Co. of Chicago, manu- 
facturer of electric washing machines, has 
been steadily stepping up production dur- 
ing the latter part of August and fore part 
of September to take care of increased 
business. 

Grigsby-Grunow Co., Chicago, builders 
of Majestic radio sets, has increased pro- 
duction schedules and is giving employ- 
ment to about 2000 operatives. This is 
more than twice the number of operatives 
employed in July. 

Production was started late in August 
at the Ford Motor Co. electrical plant at 
Ypsilanti, Mich., with a payroll of approxi- 
mately 270 men. 





Veteran Banker Sees Depression’s End 


Edwin P. Maynard, chairman of the 
board of trustees of the Brooklyn Trust 
Co., who has just celebrated the comple- 
tion of fifty years in banking, finds the 
United States showing definite signs of 
pulling itself out of the economic depres- 
sion. He feels that the upturn is plainly 
visible. 





Sentiment and Sales Better, 
Says Corliss 


George H. Corliss, advertising and sales 
promotion manager of J. A. Fay & Egan 
Co., Cincinnati, Ohio, manufacturers of 
woodworking machinery, has just returned 





Power Production Shows Change in Trend 


It is most significant that a curve of 
power production shows almost the same 
trend change as the curve of freight car 
loadings, and that this change began at 
almost the same time’as that of freight car 


loadings. From March, 1930, to June, 
1932, the trend in electric power produc- 
tion had been downward. Since the first 
of June, 1932, this trend has been steadily 
upward. 


——_-—----__. 





Average Daily Output 
in Millions of K.W. Hours 





Power Improves 


Since the first of June 
the trend of electric power 
production has been defi- 
nitely upward. This is the 
first time this has been 
the case since back’ in 
1930. This is extremely 
important due to the fact 
that power production has 
always been quite an ac- 
curate index of general 
business 














But during the past few weeks every day’s paper has 
Surely business is fast regaining its old 


from a four-thousand-mile trip through 
some of the central, middle Atlantic and 
eastern states, and reports the following : 

“There is an unmistakable feeling of 
confidence everywhere that our worst dif- 
ficulties are over and all our perplexing 
problems will be solved. In some sections 
of the country greater business activity is 
much in evidence. Many companies are 
withdrawing old price lists and issuing ad- 
vanced ones. Salesmen show new cour- 
age. Many manufacturers’ report in- 
creased number of inquiries. Orders in 
some lines are increasing daily. Con- 
sumers rush in to take advantage of low 
prices in a rising market. Retailers all 
over the country with bare shelves are try- 
ing to place orders for goods at old prices. 
Manufacturers are daily taking on more 
help in numerous lines. Suppliers of mer- 
chandise and materials are caught with the 
lowest stocks on hand in history. 

“Demand is unquestionably surpassing 
production. Greater optimism prevails all 
over the South with the rise of cotton 
prices. Prices are increasing in chain 
stores, drug stores and grocery stores. 
New export orders in some lines are com- 
ing in. Bank failures have stopped with 
many previously closed beginning to oper- 
ate again. Millions of dollars are going 
into the pockets of the farmer through in- 
creased prices for cattle, hogs, butter fat, 
eggs and other farm products. 

“Everywhere the clouds are lifting in 
the smaller cities and with the smaller 
companies.” 





Big Forces Go to Work 


The Bessemer & Lake Erie Railroad, a 
subsidiary of the United States Steel Corp., 
has recalled 885 employees to work in its 
shops and yards at Greenville, Pa. The 
American Sheet & Tin Plate Co., another 
subsidiary, will resume operations soon 
at Elwood, Ind. More than 1000 men, 
idle since last spring, will get jobs. The 
Canadian National Railways reported re- 
cently that an increase in traffic has re- 
sulted in putting 2000 men back to work. 





Bank Sees First Steps of Revival 


The National City Bank points to defi- 
nite signs that a business revival is in its 
first steps. In its bulletin, however, it 
sounds a note of warning not to expect the 
revival to be too rapid. 

“Experienced observers,” says the bul- 
letin, “understand that the first impetus 
for the upward move comes from the ex- 
haustion of stocks of apparel and other 
goods of every-day necessity, which are 
used up faster than they are replaced, 
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leading inevitably to a renewal of buying 
and of production to take care of current 
needs. 

“The pick-up now taking place is largely 
of this character.” 


Employment Improves 


Improvement in the industrial employ- 
ment situation in July was well sustained 
throughout August, with further increases 
in activities in certain sections of the coun- 
try, according to a report from the Em- 
ployment Service of the Department of 
Labor. 


Business Failures Below 1931 


R. G. Dun & Co. reports that for the 
first time in many months the number 
of mercantile failures during one week is 
less this year than in 1931. The report 
comments that at no other time during 
1932 has the week-to-week report of fail- 
ures been more encouraging than in Sep- 
tember. 


Typewriter Sales Grow 


Sales of the L. C. Smith and Corona 
Typewriters, Inc., in August were 34 per 
cent greater than in July, according to a 
report made late in September. It was stated 
that September gains were even greater 
than those of August, sales up to the time 
of the report being 25 per cent greater than 
those for August. Production was 
doubled in September. August production 
was three times that of July. 


Revival Signs at Radio Trade Show 


Indications that the radio industry is due 
to make a fairly rapid recovery from the 
slump that set in nearly two years ago 
were observed at the recent radio trade 
show at the Hotel Edison in New York. 
The management reported that large or- 
ders for merchandise had been given and 
that the general public showed unusual in- 
terest in the models on display. 





August Machine Tool Orders Rise 


Gross orders for machine tools for Aug- 
ust showed an increase over July. This is 
the first increase since April. 


Babson Predicts Early Prosperity 


Roger Babson, writing in a new book, 
“Fighting Business Depressions,” says that 
the snowball of returned prosperity will 
roll down hill with the same impressive 
momentum that marked the coming of the 
depression. He takes for granted that 
1933 will be the year marking the depres- 
sion’s end. 


Banking Leaders See Trade Upturn 


A nation-wide expression of confidence 
that the turn has been reached in general 
business conditions is shown in the first 
returns from a Wall Street poll of 1441 
investment houses and banks throughout 
the country. 

Returns have been received from 351 
banks, and 84 per cent of these believe the 
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turn has come in general economic con- 
ditions. 





Outlines Rehabilitation Work 


“Financial and credit affairs are clearly 
and positively better. In fact, it might 
well be said that whatever weaknesses 
there were in the financial situation have 
been corrected or are in the process of be- 
ing cured,” according to A. W. Robertson, 
Chairman of the Board of Westinghouse 
Electric & Mfg. Co., recently named head 
of the National Committee on Rehabilita- 
tion. Speaking recently to a large group 
of Pittsburgh business and industrial lead- 
ers, Mr. Robertson outlined the purpose 
and plans of his committee. This was the 
official inauguration of the activity of this 
committee which it is confidently expected 
will help put industry back into the swing 
of production, and men back to work. 


Car Loadings Show Trend Change 


A curve showing freight car loadings 
during the past two years shows a fugda- 
mental trend change since about the * 
of July. During the past two years the 
curve has had its ups and downs, but the 
trend has been steadily downward. Since 
July first the trend has been upward. It is 
well known that the trend of freight car 
loadings is quite typical of the general 
trend of business, so that an upturn in 
freight car loadings is significant. 


Says Electric Trade Can End 
Depression 


The electrical industry of the country 
is a power great enough to lift the United 
States out of depression, said M. H. 
Aylesworth, president of the National 
Broadcasting Co. and the Radio-Keith- 
Orpheum Corp., in an address at a re- 
cent joint luncheon of the International 
Association of Electrical Inspectors and 
the Electrical Association of New York 
at the Hotel Astor. 

“We will recover from the depression,” 
he said. “In fact, we are now on the way 
out, but I tell you there is nothing in ex- 
istence as capable as the electrical indus- 
try to lead the world back to prosperity.” 


Steel Makes Steady Improvement 


Since early in August the demand for 
steel has been increasing more than sea- 
sonally. Increases have not been great, 
but they have been steady, so that to date 
there is a distinct upturn in the steel busi- 
ness which it is thought will continue. 

The steel trade has become more 
strongly of the opinion that all or nearly 
all of the increase in demand is due to gen 
eral conditions and is not of mere sea- 
sonal character. In August unfilled or 
ders of the United States Steel Corp. 
gained, a reversal of the downward trend 
of the previous sixteen months. 


Building Construction Improves 


August contracts for new construction 
of all descriptions awarded in the 37 states 
east of the Rocky Mountains showed a 
gain of 4 per cent over July awards, ac- 








cording to F. W. Dodge Corporation. The 
August figure of $133,988,100 compares 
with $128,768,700 for July and $233,106,- 
100 for August, 1931. Gains over July 
were shown in building, both residential 
and nonresidential, as well as in engineer- 
ing works. The contract total for engi- 
neering works was only 12 per cent 
smaller than the total shown for this class 
of construction during August, 1931. 





League of Nations Hopeful 


A note of cautious hopefulness for bet- 
ter world economic conditions was sounded 
in the first world economic survey of the 
League of Nations. 





World Finances Better in August 


In its September bulletin the Federal 
Reserve Board points to a decided im- 
provement in the world financial condi- 
tions during the month of August, par- 
ticularly as to the gold situation and the 
large excess reserves of central banks. 
There was an important increase in gold 
holdings in the United States, a reduction 
in money hoarding and a sharp reduction 
in the indebtedness of member banks of 
the Federal Reserve. 


Economists Mark Trade Recovery 


The non-partisan fact-finding committee 
for President Hoover announced recently 
that recovery of business is genuinely un- 
der way. It based its announcement on 
opinions of some of the country’s leading 
economists and lawyers, such as Professor 
Irving Fisher of Yale,; Roger W. Babson; 
Ernest S. Bradford, economist; Warren 
M. Persons, consulting economist of New 
York; Eliot H. Mears, Stanford Univer- 
sity; Horace Secrist, economist of North 
Western University; Horace B. Drury, 
Washington, D. C., and Lee Galloway, 
vice-chairman, board of directors, Alex- 
ander Hamilton Institute. 





August Exports Better Than July 


Increases in exports in August to 18 
foreign countries were shown in the Com- 
merce Department’s monthly foreign trade 
analysis, made public Oct. 3. These coun- 
tries include the United Kingdom, Can- 
ada, Germany, France, Italy and the Scan- 
dinavian countries. 





Points to Real Signs of Uplift 


Signs of real business improvement are 
coming slowly, the American Federation 
of Labor asserted in its monthly survey 
issued Sept. 25. The report states that in- 
creased consumer buying is needed to bring 
full recovery. 


August Cotton Spinning Rose 
50 Per Cent 


Increased consumption of textiles since 
midsummer was met by greater activity of 
cotton mills during August as compared 
with July. The average number of 
spindles operating during August was re- 
ported by the Census Bureau as 22,896,024, 
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or 72.4 per cent of capacity on a single 
shift basis. This compared with 51.5 per 
cent for July and 57.6 per cent for June. 





Trade Continues Improvement 
in Chicago 


Reports from a large number of indus- 
tries as well as general business organiza- 
tions covering a wide range of territory 
throughout the middle west, southwest and 
northwest indicate a steady gain in sales. 
Sales in most lines have exceeded last 
years in dollars and in numerous lines 
actual tonnage is larger than a year ago. 





Kelvinator Sales Better Than in 1931 


Kelvinator retail sales throughout the 
country during the months of July and 
August were far in excess of sales during 
the same months of last year, according 
to J. S. Sayre, sales manager. This heavy 
volume of retail sales is accounted for by 
Mr. Sayre to the Kelvinator Derby, a 
sales contest which commenced July 11 
and ended Sept. 3, with the majority of 
participating distributors and dealers con- 
siderably beyond quota. 








Erects Million Dollar Plant 


During the darkest hours of the depres- 
sion the Addressograph-Multigraph Cor- 
poration built a million-dollar plant in 
Cleveland. Speaking of the new plant and 
of plans for it, President Rogers said, “We 
have formed our corporation, selected the 
Cleveland location, built our plant, and 
happily reached our dedication at the mo- 
ment when the burden of opinion of econo- 
mists leaves little doubt that we have 
rounded the corner to better business.” 


Business Recovery in Argentina 


South American bankers believe that 
Argentina is well on toward getting out of 
the financial and economic mire, unless 
there is a serious crop failure, which is 
not expected. Throughout the nation there 
is said to be a newly awakened spirit of 
optimism. 


Lean Pleas Easing with Pick-Up 


It is reported that bank, railroad and 
ingrance loans from the Reconstruction 
Finance Corporation have been materially 


reduced during the past several weeks, a 
condition interpreted as reflecting the na- 
tional economic pick-up. The corporation 
directors report that the unfavorable con- 
ditions between Feb. 1 and July 15 have 
been largely dissipated, and that there has 
been a considerable let-up in the drive for 
loans since that time. 





Chapin Hails Price Rise as Turn 


With more than 100 leading commodities 
averaging price increases of better than 9 
per cent above the low point of the de- 
pression period, Secretary of Commerce 
Chapin asserted that a distinct change was 
evident. He feels much encouraged over 
the movement of prices both at home and 
abroad during the last few weeks. 


German Industries Make Wide Gains 


German industrial improvement is con- 
siderable and is accompanied by price rises 
in consumption goods branches, writes 
Robert Long in the New York Times. 
Leaders of the Manufacturers’ Association 
say the bottom of the depression has been 
passed. 








Electrical Manufacturing News 


4,000,000 Pound Copper Order 


Westinghouse Electric & Mfg. Co. has 
just placed orders for 4,000,000 pounds of 
refined copper. This is the second recent 
large purchase of copper. At about the 
same time large orders were placed by the 
American Radiator and Standard Sanitary 
Corp. F. A. Merrick, president of West- 
inghouse, says that this large commitment 
is influenced by sound economic factors 
and a firm belief that business has turned 
the corner. 


Ranges For the Army 


The Quartermaster’s Department of the 
U. S. Army has just announced the award- 
ing of a contract for 1000 G.E.-Hotpoint 
electric ranges to the Edison General Elec- 
tric Appliance Company. The ranges will 
be supplied to barracks and army flying 
helds. 

The first shipment of ranges is to be 
made at once, the largest quantity being 
scheduled to go to Brooklyn, N. Y., where 
568 will be delivered. The Army depot 
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COOPER, JR., presi- 

* dent of the General 
Electric distributing or- 
ganization in Chicago 
which bears his name, 
speaking his appreciation 
to the salesmen, dealers 
and utility men who 
turned out 300 strong 
to attend his _ birthday 
breakfast and launch R 
Cooper, Jr.’s campaign 
for president of Refrig- 
erania, the mythical 
country made up of 
G-E’s dealers and dis- 

tributors 





at Columbus, Ohio, is receiving 225 ranges 
and smaller quantities are being sent to 
Langley Field, Va., Fort McKinley, Me., 
Fort Moultrie, S. C., and Selfridge Field, 
Mich. 


New York Electrical Trade Show 
Postponed 


George F. Little, manager, New York 
Electrical Trade Show, announces with 
great reluctance that he has decided to 
cancel plans for the show, which was 
scheduled for the Hotel New Yorker dur- 
ing the week of Oct. 17. 

While the idea of this new type of 
show for the electrical industry has met 
with universal approval, Mr. Little finds 
that sufficient time has not been allowed 
exhibitors to enable them to make the 
necessary plans to participate. 

“As we desire this show,” says Mr. 
Little, “to be comprehensive in scope, we 
will defer the initial event to a later date, 
when we may allow sufficient time to en- 
able the electrical manufacturers of the 
country an opportunity to express their 
opinions as to the most suitable dates.” 


Unemployment Insurance Legislation 


A survey of proposed state legislation 
on Unemployment Insurance has _ been 
made. In the following states, whose leg- 
islatures will next convene in January, 
1933, the introduction of bills covering 
Unemployment Insurance may be expected : 

Arkansas, California, Connecticut, 
Georgia, Illinois, Iowa, Kentucky, Maine, 
Michigan, Minnesota, Montana, Nebraska, 
New York, Ohio, Oregon, Tennessee, 
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Ball bearings outlast piain bear- 
ings because they reduce wearvery 
considerably. Friction is elimi- 
nated almost entirely. And dirt, 
the worst enemy of any bearing, 
may be barred more effectively. 

Until New Departure engineers 
introduced the revolutionary idea 
of seals integral with the bearing, 
each machine builder was com- 
pelled to make and install a multi- 
plicity of small parts — a slow and 
expensive procedure. 


NEW DEPARTURE 


Electrical Manufacturing 


Seeing is Believing. Sample Free. 


No wonder the N-D-Seal gained 
instant popularity. The cutaway 
view tells you the story. Only the 
finest woven felt is used for seal 
material, Tearing is prevented by 
glass-smooth metal surfaces. The 
overhung shield makes a most ef- 
fective protection against injury 
to bearing from foreign matter. 

Each bearing is filled at the 
factory with sufficient and proper 
lubricant for several seasons of 
service. 
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Scores of instances can be cited 
in which N-D-Seals are perform- 
ing with great success at speeds 
of ten thousand to thirty thou- 
sand r.p.m. 

Send for a sample N-D-Seal and 
a booklet describing its many ad- 
vantages. This offer is limited 
to engineers and executives who 


write on their company letter- 
head, telling where they read 
this ad. The New Departure Mfg. 
Company, Bristol, Connecticut. 


BALL BEARINGS 














































































Utah, Vermont, Virginia, West Virginia. 

A bill was introduced in the special ses- 
sion of the Indiana Legislature in July. 

While there is natural doubt as to the 
enactment at this time of this proposed 
legislation in many of the States named, 
yet it is indicative of the general trend of 
thought throughout the country. 





Conduit Concern Sues for $3,000,000 


National Electric Products Corp., three 
of its officers and directors and A. Penn 
Denton, engineer director of the armored 
cable and flexible conduit section of 
NEMA have been named defendants in an 
anti-trust suit filed in United States Dis- 
trict court by the Circle Flexible Conduit 
Company, Inc. The plaintiff alleges that the 
National Electric Products Corp. sought 
through false claims of patent rights to 
monopolize trade in armored cable. Triple 
charges amounting to $3,000,000, as al- 
lowed by the Sherman anti-trust acts, 
were made. 





Edison’s First Generator in Action 


Old Jumbo No. 9, the first generator to 
supply commercial power for electric 
light, came to life recently at Henry 
Ford’s Greenfield Village. The occasion 
was the dedication in New York of a 
plaque at the side of the old Pearl Street 
station which housed the generator «fifty 
years ago. 

Alex Dow, president of the Detroit Edi- 
son Co., handled the valve wheel. He re- 
called that when Edison first turned on 
the generator and provided electric light 
to 400 New York homes, he was standing 
under a flickering lamp light in Liverpool. 
As Dow turned the valve, the same one 
Edison had handled a half century ago, 
the old generator, sire to all the great 
power plants of today, leaped into action 
and current went through the circuits to 
light a dozen old-fashioned bulbs. 





Resigns 


Louis Ruthenburg 
has announced his 
resignation as presi- 
dent and general man- 
ager of Copeland 
Products Corp. of De- 
troit. It is reported 
that he will continue 
as chairman of the re- 
frigeration division of 
NEMA. 








Standard Packages 


On August 18, 1932, a general confer- 
ence on the packaging of electric railway 
motor and controller parts was held at the 
Bureau of Standards. This meeting was 
attended by representatives of the electric 
railway industry, as well as manufacturers 
of motors and controllers and other inter- 
ested parties. 

The conference was called at the request 
of committee No. 2, Standard Packages, 
of the American Electric Railway Associa- 
tion. This committee had developed a sim- 
plified practice recommendation based on 
the practice of the consumers as repre- 
sented by electric railway operating com- 
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panies and desired to submit it to such a 
meeting for approval. The recommenda- 
tions as proposed were approved with 
minor modifications. 

The program will be effective January 
1, 1933. 





Organization Promotes Industrial Art 


There has recently been formed an or- 
ganization known as The National Al- 
liance of Art and Industry, a non-profit 
organization which proposes to hold clin- 
ics for industrial executives on the rela- 
tion of beauty to utility, on the economic 
value of design; to conduct lectures and 
conferences for artists on the application 
of design and its relation to merchandis- 
ing and marketing; and general lectures 
on beauty for the consuming public to 
foster a better popular taste. 

This organization affords a clearing 
house for manufacturers seeking greater 
beauty and artists seeking fuller expres- 
sion, and to chronicle the progress of ef- 
forts to re-make an industrial world in a 
more agreeable pattern. To do this ex- 
hibits are being held in the Art Center in 
New York, at which are gathered out- 
standing examples of products which ful- 
fill their intended utility functions and at 
the same time are designed artistically. 

There are three types of members in 
this organization: 1.A manufacturer 
who has already initiated improvements 
in design in his own products, or believes 
it can be done, and desires to advance 
such a movement, or who seeks further 
artistic cooperation. 2. A consumer with 
more than average concern with the come- 
liness of things bought and used. 3. An 
artist in the broadest sense, who feels a 
real desire to design for the machine. 

Richard De Wolfe Brixey is president; 
Harvey Wiley Corbett, first vice-pres- 
ident; John Clyde Oswald, second vice- 
president; Burton Emmett, treasurer, and 
Wilford S. Conrow, secretary. 

Among electrical manufacturers exhib- 
iting at the present time are The Bakelite 
Corp.; Cox, Nostrand and Gunnison, 
lighting fixture manufacturers; Pass & 
Seymour, Westinghouse, The Chase Brass 
and Copper Co., The Waters-Genter 
Co., and Robeson-Rochester Corp. 





Patent Interests Merged 


The National Enameling & Stamping 
Company of Milwaukee, Wis., and the 
Swartzbaugh Manufacturing Company, 
Toledo, Ohio, who are joint pioneers in 
the development of electric cookers and 
electric casseroles, have merged their pat- 
ent interests. They state that the purpose 
of this move is to assure the trade of qual- 
ity products, to offer protection against 
unscrupulous and irresponsible manufac- 
turers and to take joint action for in- 
fringement against any and all infringers. 


s 


Low Priced G. E. Refrigerator 


Formal announcement of a new low- 
priced companion electric refrigerator to 
the General Electric monitor top has been 
made. It will be known as the General 
Electric Junior. The new machine will 
carry a one-year guarantee. The monitor 
top refrigerator carries a four-year guar- 
antee. 
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To Him It Was Always Morning 


There is a quiet spot on a New Jersey 
hillside where the great leader we loved is 
lying. And from it, on clear days, one 
can see the tall buildings of New York and 
a vast intervening panorama of human 
effort. To the right, and higher on the 
slope is Glenmont, his home. In the dis- 
tance, to the south, is Menlo Park. Close 
at hand in the valley the twin chimneys 
of his laboratory and factories in West 
Orange give evidence that the fires he kept 
burning there for over 40 years are still 
burning. To the east by a little south lies 
Newark and Harrison, crowded with 
memories of the early days of the lamp. 
Almost east is Silver Lake, the scene of 
so many of his war-time accomplishments. 
Yet further east, the stately towers of this 
vast city stand in silhouette against the 
morning sky, and sparkle at night with a 
million examples of his handiwork. It is 
fitting that he should be lying facing the 
morning, because to him it was always 
morning. His philosophy of life was the 
philosophy of dawn, of a new day, and of 
the future. 

It is fitting, too, that he should be lying 
where the amphitheater in which the stir- 
ring drama of his life was enacted 
stretches out to the horizon around him, 
even to Pearl Street. I cannot but feel 
that he can see us as we stand here now, 
that he is watching us with that wonder- 
ful kindly smile of his, grateful to his 
friends for remembering him and for re- 
membering too the humble birthplace of 
one of his dreams. 


—Charles Edison 
on the occasion of the 
fiftieth anniversary of Pearl 
Street Station, Sept.4, 1932. 





Who Makes It? 


Who manufactures a hysteresis, non- 
synchronous motor? ELecrricaL MANu- 
FACTURING has a request for this informa- 
tion from a reader. 





Developing a New Light Source 


Progress in the development of the 
sodium vapor lamp, a new source of light 
having a brilliant yellow glow, is reported 
by lighting engineers of the General Elec- 
tric Company, who have been working on 
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Anaconda PLASTISEAL Coils... 


an outstanding coil development 


Entirely new and bet- 
ter, Anaconda Plastiseal Coils 
offer a dozen big advantages 
of interest to every coil user. 


1. Moisture-proof 

2. Not impregnated, cleaner and safer 
3. More turns in given space 

4. Outside terminals 

5. Highly insulated 

6. Mechanically strong 

7. Uniform in size 

8. Attractive in appearance 

9. Stand high operating temperatures 
40. Extendable end plates 
11. High heat conductivity 
12. Economically priced 


These new and better Anaconda 
Plastiseal Coils offer all the advantages 
of paper section coils . .. all the ad- 
vantages and none of the disadvantages 
of bobbin-wound coils. You can equip 
your apparatus with them and be con- 
fident that they will stand up in service. 

Get acquainted with Anaconda 
Plastiseal Coils. Let us submit one, 
made up to meet your own needs. 


Plastiseal coils are fully covered by patents. 


ANACONDA 
WIRE & CABLE CO. 


General Offices: 25 Broadway, New York 
Chicago Office: 20 North Wacker Drive 


Sales Offices in Principal Cities 


































PLASTISEAL 
a AN nfOnDA 


. Sealed in a } nl ial 





plastic en velope 


MAIL THIS COUPON FOR A FREE SAMPLE 


ANACONDA WIRE & CABLE CO. 
Muskegon, Michigan 


Send specification form making it easy for us to give you data for 
making sample Anaconda Plastiseal Coil. 


Company 
. 


Street __ 
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the problem at the Schenectady research 
laboratory and in the company’s lamp de- 
velopment laboratory at Nela Park, in 
Cleveland. The sodium vapor lamp has 
been found to be a desirable light source 
where monochromatic radiation is required, 
in spectacular lighting, and in the im 
mensely wider field where cheap light is 
demanded. The new lamp is not appropri- 
ate for general lighting in houses or stores 
where color values are essential. 





Patent Granted to Udylite 


United States Patent No. 1,868,052 cov- 
ering the cadmium ball anode helical coil 
container has been granted to the Udylite 
Process Company. The basket or con- 
tainer comprises a wire helix. The convo- 
lutions are fairly widely spaced at the top 
of the basket but they approach each other 
at the bottom of the basket so as to co- 
ordinate the cage with smaller size balls. 


Ruling on Energy Tax 


The Treasury Department has issued a 
supplement (T. D. 4342) to their Regula- 
tion 42 concerning the 3 per cent tax on 
electrical energy used for domestic and 
commercial purposes, which includes the 
following : 

“Where electrical energy is supplied to 
a single consumer for two or more pur- 
poses, the specific use for which the energy 
is furnished, i.e., whether for domestic or 
commercial consumption, or for other con- 
sumption, shall determine its taxable status. 
Where the consumer has all the electrical 
energy used at a given location furnished 
through one meter, the predominant char- 
acter of the business carried on at such 
location shall determine the classification 
of électrical consumption for the purpose 
of this tax.” 

It is also important to understand that 
in order to secure the exemption it will be 
necessary for the user to file a claim with 
the power company furnishing the elec- 
tricity. Article 41 of Regulation 42 reads 
as follows: “Persons claiming exemption 
on the ground that energy furnished is not 
for domestic or commercial consumption 
must submit to the person furnishing the 
energy satisfactory evidence showing that 
it was used for purposes other than do- 
mestic or commercial.” 
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WORKING model 

of the historic Pearl 
Street Station in New 
York City, the fiftieth 
anniversary of which was 
celebrated in September. 
The original plant was 
put in operation at 3 
p. m., Monday, Septem- 
ber 4, 1882. Six models 
ke this are distributed 
throughout the world 


Adds New Refrigerator Models 


The Westinghouse Electric & Manufac- 
turing Company has recently announced 
additional models to its commercial re- 
frigeration line. Large storage cabinets, 
biological cabinets, ice makers, and milk 
coolers are now available to the market. 

Sixteen different models of commercial 
refrigerators are being offered, all with 
Dual-Automatic control. Eleven of these 
models are finished in porcelain through- 
out, while five models are available with 
porcelain fronts, lacquer sides, and gal- 
vanized steel linings. All of the porcelain 
models have electric lights and adjustable 
shelves. 


Property Repair Work Urged 


Declaring that potential repair, mainte- 
nance, and modernization of home, com- 
mercial, and industrial structures in every 
American community could be made worth 
“three and a half billion dollars to Ameri- 
ca’s unemployed,” Frederick M. Feiker, 
Director of the Bureau of Foreign and 
Domestic Commerce, promises the full co- 
cperation of the National Committee on 
Reconditioning, Remodeling, and Modern- 
izing in a nation-wide campaign to accom- 
plish that purpose. Mr. Feiker is chairman 
of this committee. 

Mr. Feiker points out that in the neigh- 
borhood of five billion dollars worth of 
repairs are needed to keep existing struc- 


Photrenic Coll Controls Coffee Roasting. ... .... 2.2.02... ccc ce cece 


C. A. Behr, vice- 

president of Mc- 
Cormick Electric Roaster 
Sales Corp., viewing a 
coffee roaster that 
makes use of a Weston 
photronic cel! to cons 
trol the roasting proc- 
ess. On the left is the 
control board and elec- 
tric bulb that flashes 
when the coffee has 
reached the desired 

shade of brown 





tures in good condition. “Of this amount 
alone,” he declared, “approximately three 
and a half billion would constitute wages 
for local workers. That means real aid 
for employment—plus bargain prices for 
the people who have the work done,” he 


said. 





Oil Burners for Vatican 


Pope Pius XI has undertaken the res- 
toration of many famous buildings in the 
Vatican City as well as the rebuilding of 
the Alban villa, the Papal summer court 
and residence outside of Rome. An im- 
portant part of this program of special 
interest to Americans calls for the installa- 
tion of not only central heating but also 
automatic oil burners of American manu- 
facture in practically all of the buildings 
of the Vatican City. The MAY Auto- 
matic Oil Burner, made by the May Oil 
Burner Corporation of Baltimore, was the 
product chosen and this company will re- 
ceive the Pontifical Seal as Suppliers to 
the Holy See. 


Patent Service 


A new service which functions as a 
patent division for firms that cannot af- 
ford one of their own, and which supple- 
ments the facilities of the larger con- 
cerns, has been established as a separate 
department by Schucht-Mier-Robertson, 
Inc., consulting engineers, Milwaukee. 

Each patent is examined as to its me- 
chanical, production, legal and marketing 
qualifications, and only those of commer- 
cial value are presented to clients. By 
means of a cross-reference system indi- 
cating the needs and facilities of each 
client, the bulletins reporting the patents 
have specific reference to each manufac- 
turer’s requirements. 





Stock for Salary Reductions 


Application has been made to the securi- 
ties division, Wisconsin Public Service 
Commission, for a permit to issue $37,500 
in preferred stock to be given to the em- 
ployees of Allen-Bradley Co., Milwaukee, 
as reimbursement for a pay reduction ef- 
fective Aug. 1. These shares are to be 
redeemed as soon as business warrants. 
If sanctioned by the Commission, the ar- 
rangement will be effective until the end 
of 1932. 
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New York, N. Y. 


Electrical Manufacturing 


(Patent Applied For) 


CUT COSTS BY USING 


| INCA TRU-FORM COILS 


.... Another outstanding improvement in coil construction. 


These coils hold their shape . . . do not bulge or buckle or 
change in inside dimensions. 


This remarkable improvement is due to a new and more stable 
core material of equal dielectric strength but without the ob« 
jectionable glue always present in paper cores. 


They save money in assembling and stacking the core lami«- 
nations, which slide in freely without sticking or tearing the 
core. 


They stay true indefinitely in storage thus eliminating spoil 
age in stock. 


And the use of these new cores enables us to still further 
speed up deliveries. 


Samples gladly sent for examination or 
sample coils wound to your specifications. 


INCA * 





' | INCA MFG. DIVISION of Phelps Dodge Copper Products Corporation 


Eastern Office: 
40 Wall St., 


FORT WAYNE, INDIANA 





Western Office: 


2376 E. 27th St., Los Angeles, Calif. 

































































“More Cold Than You'll Ever 





$500,000 Frigidaire Drive 


On Sept. 8 the Frigidaire Corp. 
launched a $500,000 campaign in 500 daily 
and Sunday newspapers, as well as the 
Saturday Evening Post and American 
Weekly, announcing. new _ construction 
which permits one-fourth more food stor- 
age space in the same size cabinet and a 
new price as low as $112 delivered. 





A SUMMER window 
display of Norge 
electric refrigeratorsused 
effectively by a furniture 
company. Action was 
added by a_harlequin- 
garbed “demonstrator.” 
Much credit for electric 
refrigeration’s sales suc- 
cess must be given to 
this and many other ac- 
tion show windows 


Elevator Contracts Let 


Two government contracts approximat- 
ing $630,000 for elevator equipment for 
Federal buildings in Washington, D. C., 
have been placed with the Otis Elevator 
Co. These orders are for the elevator 
installations in the Department of Justice 
Building and the addition to the Library 
of Congress. 


Brevities 








Keating Air Conditioning Corp., New York, 
has been organized with capital of $62,500 
by Edward F. Keating, head of the E. F. 
Keating Pipe Bending & Supply Co., and 
E. F. Keating Co., manufacturer of iron 
pipe, etc., to manufacture air condition- 
ing and heating equipment appliances. 

Louis E. Underwood, managing engineer 
of the stationary motor engineering de- 
partment of the General Elec. Co. at Lynn, 
Mass., has been appointed manager of the 
Pittsfield, Mass., works of the company 
to succeed E. A. Wagner, who has retired. 

Samson-United Corp., Rochester, N. Y., 
has appointed Mr. Paul Luckenbach direc- 
tor of its newly created health appliance 
division. Mr. Luckenbach is said to have 
done much of the pioneer work in inves- 
tigating the biological aspect of ultra-vio- 
let radiation, in which he cooperated with 
the leading medical research laboratories 
in Europe and America. 

W. A. Hillebrand, previously electrical en- 
gineer for the Ohio Insulator Co. Divi- 
sion of the Ohio Brass Co., has accepted 
a professorship in electrical engineering 
at the University of California. 

Sterling Cable Corp., 3524 Twenty-fourth 
Street, Port Huron, Mich., recently or- 
ganized by officials of Electric Auto-Lite 
Co., Toledo, Ohio, as a subsidiary, will 
occupy part of Port Huron plant of Amer- 
ican Enameled Magnet Wire Co., another 
subsidiary of parent company, for manu- 
facture of a new line of rubber-covered 
cables and wire. 

Landers, Frary & Clark, New Britain, 
Conn., is planning manufacture of elec- 
tric refrigerators and will arrange plant 
facilities for that purpose. 

D. W. McLenegan has been appointed as- 
sistant engineer of the commercial engi- 
neering division of the General Electric 
air-conditioning department. 

S K F Industries, Inc., of New York, su- 
pervising the Skayef Ball Bearing Co. of 
Hartford, Conn.; the Hess-Bright Mfg. 
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Co., Atlas Ball Co., and S K F Research 
Laboratory of Philadelphia, have an- 
nounced the consolidation of the manu- 
facturing activities of the Skayef Ball 
Bearing Co. with the Hess-Bright Mfg. 
Co., at Philadelphia. 

American Gear Manufacturers Association 
has been moved‘to First National Bank 
Building, Wilkinsburg, Pa. J. C. McQuis- 
ton, former Westinghouse advertising 
manager, is manager-secretary of the as- 
sociation. 

American Flexible Coupling Co., Erie, Pa., 
has been organized by M. A. and J. A. 
Zurn, capital $50,000, to manufacture flex- 
ible metal and other couplings, machinery 
devices and equipment. 

Alfred Ruttiman, who has been serving 
the Florence Stove Company of Gardner, 
Mass., as research engineer, recently be- 
came experimental engineer for the Alaska 
Freezer Company, of Wichendon, Mass. 

Paul Lighting Fixture Co., Cincinnati, has 
been organized by Samuel J. Paul, capital 
$25,000, to manufacture lighting fixtures 
and equipment. 

Gibson Refrigerator Co., Greenville, Mich., 
contemplates reopening plant of Belding 
Refrigerator Co., Belden, Mich., to be 
given over to manufacture of oil burners, 
a new line of production for company. 

Auto-Light Corp., Rochester, N. Y., has 
been organized by Maurice G. Lynn and 
Frank F. Pulver, capital $100,000, to man- 
ufacture lighting equipment and kindred 
products. 

Armature Winding Co., Charlotte, N. C., is 
planning purchase of a quick change en- 
gine lathe, 21-in. swing. 

Davidson Electric Motor Corp., Evansville, 
Ind., has been organized by E. M. David- 
son and John A. McDonald, Evansville, 
to manufacture electric motors and kin- 
dred products. 

New York Lighting Fixture Mfg. Co., New 
York, has been changed to Frank Butt 
Fixture Co. 








Paranite Wire and Cable Corp. has been 
incorporated in the State of Indiana and 
will take over the plant at Jonesboro, Ind., 
formerly occupied by the Indiana Rubber 
and Insulated Wire Co. Officers include 
A. E. Holton, president, and J. G. Searls, 
vice-president and general manager. 

C. M. Burrill has left the position of re- 
search engineer with the Rogers-Majestic 
Corporation, Ltd., Ontario, Can., to re- 
turn to the RCA Victor Company, Inc., of 
Camden, N. J., where he will serve in the 
research division. 

Excel Lamp Co., New York, manufacturer 
of electric lamps, etc., has leased space in 
buildings at 30 East Twenty-third Street 
for establishment of plant. 

Samuel H. Libby has retired after fifty 
years’ service in industry, from the Bloom- 
field, N. J., plant of the General Electric 
Co., where he has been supervisor of per- 
sonnel and also administrator of the 
Swope plan for elimination of unemploy- 
ment. Mr. Libby has been a member of 
the Society since 1897. 

C. C. Austin, of the St. Louis Section of 
the Society, formerly general manager of 
the Mancha Storage Battery Co., St. 
Louis, which organization was recently 
absorbed by the Goodman Manufacturing 
Co., Chicago, has been appointed president 
of the Mancha Storage Battery Co. divi- 
sion of the Goodman Co., with headquar- 
ters in Chicago. 

Chicago Electric Appliance Mfg. Co., 6617- 
25 Dorchester Avenue, has been organized 
by John L. Ward and David H. Rocko- 
low, to manufacture electric appliances 
and equipment. 

Peer Electric Co., Inc., Long Island City, 
N. Y., has leased floor in building at For- 
tieth Avenue and Twenty-third Street, for 
new electrical equipment manufacturing 
plant. 

Kelvinator Corp. has plans for new divi- 
sion for production of air-conditioning 
equipment, including parts and assembling 
departments. 

William S. Culver, district engineer of the 
east central district of the General Elec. 
Co., has retired from active duty, con- 
cluding forty-seven years of service. C. 
W. Fick, assistant district engineer, be- 
comes district engineer to succeed Mr. 
Culver. 

AC Spark Plug Co., Flint, Mich., is under- 
going a large revamping. The project in- 
volves the relocation of machinery and 
equipment in two other plants. It is 
claimed that when it is completed, the 
manufacturing layout of the AC company 
will be representative of the most efficient 
system in American industry. 

Driver-Harris Co., Harrison, N. J., manu- 
facturer of special alloys, has been li- 
censed by the International Nickel Co., 
New York, to melt and fabricate the cor- 
rosion-resisting alloy ‘“Ni-Resist.” This 
alloy is supplementary to “Nichrome” and 
other high-temperature alloys made by 
Driver-Harris. 

John M. Taylor, well known by the former 
large part he played in the Diamond State 
Fibre Co., has organized a new company 
known as Taylor & Co., Inc., located in 
the Provident Trust Building, Philadel- 
phia. This company has started at Betz- 
wood, Pa., construction of a new plant 
for the manufacture of vulcanized fibre 
and laminated synthetic resin products. 


Electrical Manufacturing, October, 1932 





in 


QO 


oe ee 


r- 


id 
is 
ne 


1y 
nt 

















WILL SOLVE YOUR PROBLEMS. nies. How can we 
JUST MAIL COUPON AT RIGHT Adéres 


Electrical Manufacturing 


TAPPING THE DyNAMO 
ECONOMICALLY 


For a long time to come, cost of operation is going to 
receive deep consideration from prospective buyers of 
electrical machines. What an advantage for users of 
Delco Appliance Universal Motors! 


These Delco Appliance Motors consistently develop 
surplus power on exceptionally low current consumption. 
This is due partly to conservative rating, partly to preci- 
sion engineering. Another economy is negligible upkeep 
cost, resulting from Delco Appliance’s characteristic 
ruggedness. Further advantages include almost watch-like 
compactness, self-lubricating bearings, silent operation, 
extremely long life without attention. To increase your 
sales, use the coupon. 


DELCO APPLIANCE 
CORPORATION 


ROCHESTER*NEW YORK 





Deleo Appliance Corp. 


DELCO APPLIANCE ENGINEERS tse 


We make__ 
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Delco Appliance Motors 
supply trouble-free motive 
force for humidifiers, floor 
polishers, ventilating units, 
vacuum cleaners, marine 
bilge pumps, motion picture 
projectors, food mixers 
—dozens of machines that 
buyers expect to operate un- 
failingly. Built in A.C. or 
D.C. types, and in the small- 
er fractional H. P. sizes. 


GOOD BLOWERS 


Powered with Delco Appli- 
ance Motors, Delco Appii- 
ance Blowers move large 
volumes of air with remark- 
ably low current consump- 
tion. Compact, rugged, 
economical. For hair dryers, 
vacuum cleaners, automobile 
heaters, ventilators—where- 
ever a good blower is 
needed. A.C. or D.C., in 
standard voltages. 


, using H. P. 












The first unit will consist of a building 
about 700 feet by 100 feet, and will be 
equipped with the most modern machinery. 
The initial investment in the enterprise 
will be approximately $500,000. 

Carter Genemotor Corp. has moved into a 
new plant at 361-65 West Superior St., 
Chicago. The capacity of the new plant 
is 1,000 Genemotors per day. 

S. E. Doane, formerly chief engineer of 
the Incandescent Lamp Works of General 
Elec. Co., Cleveland, is now associated 
with A, F. Hatch & Co., Inc., New York, 
specialists in reorganizing and refinancing 
business organizations which are in dis- 
tress. 


Financial 








Otis Elevator Company has voted to re- 
duce the dividend on common stock to 25 
cents quarterly, comparing with 37% cents 
paid in the preceding quarter. The new 
dividend and the regular quarterly of 
$1.50 on preferred stock will be paid on 
Oct. 15 to holders of record Sept. 30. 


Tung-Sol Lamp Works, Inc.—Six months 
ended June 30: Net income after amortiza- 
tion and other charges, $34,399, equal to 
38 cents a share on 60,919 $3 no par pref- 
erence shares outstanding, compared with 
$221,367, equivalent after preference re- 
quirements, to 57 cents a share on 228,510 
no par common shares outstanding, in 


first half of 1931. 

Sparks-Withington Company—Fiscal year 
ended June 30: Net loss after depreciation, 
inventory adjustments, reserves and other 
charges, $1,930,514, contrasted with net 
profit of $126,010, equivalent, after pre- 
ferred requirements, to 11 cents a share on 
$900,682 no par common shares in pre- 
ceding year. 

May Radio and Television Corporation and 
Subsidiaries—Seven months ended Dec. 31: 
Net income after expenses and other 
charges, $137,481, equal to $1.67 a share 
on 82,359 capital shares, against $95,207, 
or $1.42 a share, on 67,058 capital shares 
for five months ended May 31, 1931. 


Information Wanted 








We have been asked for the names and 
addresses of manufacturers of the items 
listed below. 

Replies from our readers to any of these 
inquiries will be greatly appreciated by the 
Information Bureau of ELECTRICAL 
MANUFACTURING, 239 West 39th St., 
New York City. 

“Acme” Vacuum Cleaner 
“Aspinall” Soldering Fluid 
“Atlantic” Regulating Socket 
“Autochaffe” Heater for Bakery Ovens 
“Burrows” Therapeutic Lamp 
“Franklin Smith” Hair Dryer 
“Millers” Soldering Salt 
“Nurger” Burglar Alarm 
“Pioneer” House Pump 
“Thermodyne” Therapeutic Lamp 
“Wilson” Box Supports 

“Lethal Lamp” Insect Killers 
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Coming Conventions 


10th National Exposition of Power and 
Mechanical Engineering—Grand Central 
Palace, New York, December 5-10. 





Branch Offices and Agencies 


Lincoln Elec. Co. has appointed G. E. Ten- 
ney as sales manager of the Chicago dis- 
trict. Previously Mr. Tenney was con- 
nected with the Houghton Elevator Co., 
Toledo, the Recording and Computing 
Machine Co., Dayton, and the Moore 
Drop Forging Co., Springfield, Mass. 

National Carbon Co. has appointed in the 
eastern section of the country the follow- 
ing jobbers to handle Eveready Raytheon 
tubes: Asbury Wholesale Radio Service, 
Asbury Park, N. J., Globe Motorists Sup- 
ply Co., New Rochelle, N. Y., Masbach 
Hardware Co., New York. 

Edwin F. Guth Co., manufacturer of Guth- 
fans, is now represented in Chicago and 
surrounding territory by Messrs. H. C. 
Kendel and H. P. Vincent with offices in 
Suite 614,333 N. Mich. 

Westinghouse Elec. & Mfg. Co. has ap- 
pointed B. F. Moody as refrigeration su- 
pervisor in the New England district. He 
was formerly in a similar position in the 
Middle Atlantic district. R. I. Eshman has 
been appointed refrigeration supervisor for 
this district. 

Magnetic Mfg. Co., Milwaukee, has ap- 
pointed C. G. Unlaub, 1712 Carter St., 
Dallas, Tex., as representative in the Dal- 
las territory. 

Rawlplug Co., Inc., New York, manufac- 
turer of metal fastenings, has appointed 
C. K. Cairns Co., Cincinnati, as its repre- 
sentative in the Cincinnati district. 

Sangamo Elec. Co., Springfield, IIL, 
manufacturers of meters and _ time- 
switches, has appointed W. H. King, for- 
merly located at Birmingham, Ala., as dis- 
trict manager of the East Central District, 
with headquarters at Louisville, Ky. J. H. 
Patton goes to Birmingham as district 
manager of the South East Division. J. 
W. Durkin, who has been with the com- 
pany’s Chicago office, succeeds Mr. Patton 
as district manager in Kansas City, Mo. 
In the time-switch division, B. W. Dick- 
erman, formerly at Springfield, has been 
transferred to the eastern district with of- 
fices in New York, and H. Von Branden- 
burg, manager of the time-switch division, 
will make his permanent headquarters at 
Chicago. 

Rex Cole, Inc., New York, made the 
world’s largest G. E. distributor, has taken 
the greatest expansion step in the history 
of the firm by entering home laundry 
equipment field with addition of four new 
products: Flatplate ironer, clothes wash- 
er, vacuum cleaner and sewing machine. 

Barber-Colman Co., Rockford, IIl., an- 
nounces the appointment of two new*dis- 
tributors for the company’s electrically op- 
erated temperature control equipment: Ol- 
son Brothers, Omaha, Neb., who will 
cover all of Nebraska, western half of 
Iowa, and northwest quarter of Mis- 
souri and the eastern half of Kansas; and 
Johnson Stoker Co., Richmond, Va., who 
will cover Maryland, District of Colum- 
bia, Virginia and North Carolina. 


Hobard Bros. Co., Troy, Ohio, manufac- 
turers of arc welders and welding equip- 
ment, has appointed Dorsey C. Anderson 
as central Atlantic distributor with head- 
quarters at 857-C Terminal Commerce 
Bldg., 401 N. Broad St., Philadelphia. 

Zophar Mills, Inc., has appointed Mr. 
Ralph B. Clark, Toledo, Ohio, as district 
sales representative for the states of Ohio, 
Michigan and Indiana. This company has 
also appointed H. A. B. Sneve Co., San 
Francisco, Seattle, and New Orleans, as 
representatives for the states of Califor- 
nia, Washington and Louisiana. 


Jeffrey Mfg. Co., Columbus, Ohio, manu- 
facturer of coal mining machinery, elec- 
tric locomotives, chains, conveying and 
crushing: machinery, announces the re- 
moval of its southwestern branch office 
from Houston to Dallas, Tex. Mr. T. P. 
3urke continues as manager. 


Obituaries 








Magnus W. Alexander, for the last sixteen 
years president of the National Industrial 
Conference Board, died Sept. 10, at the 
age of 62. During his career he was a de- 
signer and engineer for the Weston Elec- 
trical Instrument Company, Westinghouse 
Electric & Mfg. Co., Siemens & Halske 
Electric Company of America, and the 
General Electric Co. For eighteen years 
he had charge of design for the General 
Electric Co. 

J. Frank Zoller, tax attorney of the Gen- 
eral Electric Co., died Sept. 3 as a result 
of injuries inflicted by a bull of his prize 
herd of cattle. Mr. Zoller had been in 
the employ of the General Electric Co. for 
twenty-five years. 

Powel Crosley, Sr., father of Powel Cros- 
ley, Jr., president of Crosley Radio Corp., 
died Sept. 13. He was a prominent Cin- 
cinnati attorney. 

H. O. Swoboda, president and treasurer 
of H. O. Swoboda, Inc., manufacturer of 
Falcon electric heat treating furnaces and 
bare electric immersion heaters, died June 
30 at Pittsburgh in his sixty-third year. 
At one time he was superintendent of the 
electrical department of Westinghouse. 

V. G. Apple, inventor who installed the 
first electric lights on automobiles and 
was a pioneer in the development of self- 
starters, died Sept. 25 at Dayton, Ohio. 
He was the owner of 200 patents and 100 
others that had expired. The Apple Elec- 
tric Co., which he organized to manufac- 
ture his automobile starters, was sold in 
1914 to the Splitdorf Elec. Co. 


Charles Gove Perkins, former president of 
the Arrow Elec. Co., died Sept. 26. In 1880 
he was engaged in installing the first in- 
candescent lamps in New York City. He 
was the inventor of a carbon filament for 
electric lamps and also manufactured the 
well-known Perkins incandescent lamp. 
He organized the Perkins Elec. Switch 
Manufacturing Co. of Hartford, which 
company was sold to the Bryant Elec. Co. 
Five years later he organized the Perkins 
Corp., the name of which was later changed 
to The Arrow Elec. Co. He continued 
as president until the company’s merger 
with the Hart & Hegeman Mfg. Co., at 
which time he retired. 
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FARING 


j A SJ 


FEDERAL BEARINGS are preferred § ufacture.of FEDERAL BEARINGS, 
by manufacturers in many in- is checked. The steels used, are 
dustries where dependable bear- scientifically heat-treated and 


ings are essential to long and thru-hardened. Constant inspec- 
efficient service. tions permit only perfect bear- 
EVERY PROCESS, during the man- ings to leave the Federal plant. 


FEDERAL BEARINGS are Bought and 

Used With the Knowledge That 

the Ball Bearing Industry Pro- 
duces Nothing Better. 


THE FEDERAL BEARINGS Co., INC. 
Poughkeepsie, N. Y. 


Detroit Sales Office: 2608 Book Tower Chicago Office: 120 N. Peoria St. 





Electrical Materials, Parts and Equipment for Your Use 


NEW PRODUCTS 





Swivel Type Attachment Plug 


Swiv-All Products Corp., Bridgeport, 
Conn. An attachment plug that responds 
to every turn and twist of the cord, elimi- 

nating twisting, 

kinking and_ short 

circuiting. The three 

body parts are of 

| molded phenolic ma- 

terial. Swivel parts 

| are of phosphor 

4 bronze, so designed 
and assembled to 
provide a positive contact and have a 
capacity in excess of 250 volts, 660 watts. 

The Swiv-All plug is unusually easy to 
attach to the cord as the screws are flush 
with the top. The offset spreading posts 
will withstand a deadweight pull of 150 
lb., the construction eliminating the usual 
stresses on the cord wires. This plug can 
be screwed into the Edison base socket 
with screw plug attached without the cord 
twisting because of the swivel action of the 
plug. 





Pressure Regulator Switch 


Cutler-Hammer, Inc., 12th and St. Paul 
Ave., Milwaukee, Wis. Compact pressure 
regulator switch with motor overload pro- 
tection for use on domestic water supply 
systems. The switch is rated electrically 
for 4% hp. on A. C., and % hp. on D. C. 
It is claimed that the contact mechanism 
will handle safely six times the full load 
motor current, or open the stalled motor 
circuit. The thermal overload device is 
of the same general type used on all C-H 
motor control. 


High Water Alarm 


Square D Co., Industrial Controller 
Div., Milwaukee, Wis. Additional to a 
line of pressure, float and vacuum 
switches. This switch is for use over 





sump or open tanks and sounds a warn- 
ing when the liquid reaches a dangerous- 
ly high level. The alarm consists of a 
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single pole pressure switch, a transformer, 
and signal bell, wired in one unit and 
mounted on a 1 in. pipe. A rising column 
of liquid in the pipe exerts air pressure 
on the diagram of the switch, closing a 
contact and ringing the bell. Signal will 
continue until the high liquid level has 
been reduced to a safe limit. 


Industrial Switches 


Square D Co., Detroit, Mich. Type C 
industrial switches. Improvements include 





larger boxes, positive quick make and 
quick break operating mechanism and the 
addition of positive pressure fuse clips. 


Direct Reading Ohmmeter 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. Double-range ohmmeter, 
a self-contained instrument which requires 
no external source of voltage for its op- 





eration and measures ohms as ‘directly 
and easily as a voltmeter measures volts. 
The resistance ranges of 5,000 and 50,000 
ohms are selected by flipping a toggle 
switch. Powered by an ordinary 1.5 volt 
flashlight cell, the instrument requires 
such minute current that the useful cell 
life is determined more by the “shelf life” 
than by the service to which the ohmmeter 
is subjected. 


Temperature Indicator 


Weston Electrical Instrument Corp., 
Newark, N. J. An electric temperature 
indicator designed especially for measuring 
the temperature of aircraft engines, but 
adaptable for many commercial and indus- 
trial applications in which it is necessary 
to read the temperature at points that are 
not easily accessible. 

Accurate temperature readings may be 
obtained with this instrument by direct 
reading because of automatic cold-end 
compensation which is said to be effective 
over an unusually wide range of tempera- 
ture. Complete compensation is also 
provided to reduce the temperature coeff- 
cient of the instrument itself. All stand- 
ard indicators are adjusted for use with 
an external circuit of 2 ohms resistance, 
in which case they all have the desirable 
feature of being interchangeable. 

Thermocouple leads are flexible and are 
supplied in various standard lengths, all 
having the same resistance. They have 
suitable terminals which are of the union 
type at the thermocouple and arranged so 
that correct polarity is assured. The in- 
dicator may be operated from any num- 
ber of thermocouples by the use of a suit- 
able double pole selector switch which can 
also be provided. 


Thermostat 


United Electric Controls Co., 69 A St., 
Boston, Mass. No. 11 thermostat for a 
temperature range of 60 to 80 degrees F. 
with 1 degree operating differential. Line 


} 


i) 





voltage direct control, for oil burners, 
stokers, blowers and all other motor oper- 
ated devices where the working load does 
not exceed 10 amps. at 110 volts A. C. 
or 5 amps. at 220 volts A. C. or D. C. 
This thermostat operates in any position 
and is said to be unaffected by vibration. 
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worrying! 


INETEEN years of concen- 
tration on a single product has 
made uniformity, and adaptation 
to the use you want to make of it, 
possible in Formica. 


You are sure of a good reliable 
material when your insulating 
parts are Formica. 


We ship promptly either sheets, 
tubes and rods or punched and fab- 
ricated parts for any requirement. 


Send your blue prints for estimates. 


THE FORMICA INSULATION CO. 
4638 Spring Grove Ave., Cincinnati, O. 
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Control and Instrument Switches 
General 
Rf 


switch 


Electric Co., Schenectady, 
SB-1, a compact, inexpensive 
for electric operation of circuit 





breakers, governors, rheostats, instrument 
transfer, etc. The various combinations 
for different applications are made up by 
means of intercheangeable parts. The com- 
binations differ only in the number of 
contacts and the arrangement of cams for 
operating the contacts. To assist the op- 
erator in choosing the correct switch, 
the escutcheon plate markings and the 
style of handle differ for the various 
applications. 


Crane Limit Stop Switch 


Cutler-Hammer, Inc., 12th and St. Paul 
Ave., Milwaukee, Wis. Small size crane 
limit safety stop, with standard mill type 





blowouts and contact tips. This unit is 
rated for 40 hp., and it is claimed that 
the unit is unusually small for this rat- 
ing, taking only 9 in. of head-room. 


Explosion Resisting Linestarter 
Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. Line of explosion resist- 
ing linestarters for use in Class I, Group 





D, hazardous locations as described in 
Article 32 of the National Electric Code. 
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They consist of standard linestarter units 
mounted in heavy cast iron cabinets with 
wide flanges which are in accordance with 
the Underwriters’ specifications. These 
starters are built both with separately 
mounted pushbutton and with built-in 
pushbutton. 


Dust Tight Starters 


Square D Co., Industrial Controller 
Div., Milwaukee, Wis. A. C. combina- 
tion starters of water and dust tight con- 
struction in the cast iron type. This ap- 
paratus is intended for installation in 
damp or dusty locations and corrosive at- 
mospheres such as found in flour and 
starch mills, cement plants, foundries, 
packing plants and similar places. This 
equipment is not explosion proof. 

The unit consists of an across-the-line 
starter, motor control switch, and test 
jack. Thermal overload protection and 
low voltage protection are provided. 





Precision Ball Bearing 

Norma-Hoffmann Bearings Corp., Stam- 
ford, Conn. Type CD duplex double 
angular contact ball bearing. This unit 
has been developed to meet the need for 
a bearing adapted not alone for radial 
loads but also for high thrust loads in 
either direction, with a width no greater 
than that of a standard single-row ball 
bearing. The CD outer ring is made in 
two parts; and both inner and outer race- 
ways are ground to a special curvature 
suitable for safely carrying heavy end 
thrust. A one-piece ball retainer of 
extruded bronze rides, or is carried, upon 
the ground flanges of the inner ring. These 
bearings are available in the light, medium, 
and heavy metric series in a range from 
10 to 100 mm. bore. They should be used 
only where the thrust load exceeds the 
radial load, and the outer ring should be 
clamped tight in the housing. 





Moto-Reducer 
Philadelphia Gear Works, Erie and G 
Sts., Philadelphia, Pa. Horizontal Moto- 
Reducer, a solid, compact, space-conserv- 





ing reduction unit, in which misalignment 
of parts is said to be impossible and 
where vibration and noise are said to be 
eliminated. All working parts are easily 
accessible. The motor and gear apparatus 
is self-contained in a single housing with 
rugged feet at each end of the frame. 

It is available in single, double and 
triple types with ratios up to 450 to 1, and 
can be furnished with standard open type 
or totally enclosed fan cooled mutors, 
polyphase and single phase. It 1s also 
available with D. C. motors up to 10 hp. 








Built-in Capacitor Motor 


Howell Electric Motors Co., Howell, 
Mich. A capacitor motor with the capa- 
citor unit built into the motor case, which 
gives this motor the conventional appear- 
ance. This motor is furnished either 
with waste packed sleeve or double sealed 
ball bearings. For the sleeve bearings a 
large oil reservoir is provided with an 
abundance of wool yarn to hold sufficient 
oil to last for long periods. This motor 
is designed especially for such applica- 
tions as refrigerators, compressors, oil 
burners, stokers, pumps, etc. 





Motorized Speed Reducer 
Janette Mfg. Co., Chicago. Type SW-2 
motorized speed reducer, consisting of a 
ball bearing motor built integrally with a 





worm-gear reduction unit in such a way 
that the end frame of the motor is actual- 
ly a part of the gear housing and the 
worm is keyed to the motor shaft exten- 
sion. The slow-speed shaft is fitted with 
tapered roller bearings. 

Twelve ratios, ranging from 90 to 1 to 
8 to 1 have been adopted as standard, al- 
though intermediate ratios and ratios up 
to 120 to 1 may also be furnished. Mo- 
tors of 1/6 to 1 hp. are obtainable. Stand 
ard motor speeds are 1725 and 1140. 





Chronolog Checks Idle Time 


National Acme Co., 170 E. 13lst St., 
Cleveland, Ohio. Chronolog, an instru- 
ment for checking the idle time of ma- 





chines and processes. This instrument 
gives the operator a_ visible record 
throughout the day of idle time, in min- 
utes, that has accumulated during his run; 
of productive time; and a count of the 
units produced—whether they are feet of 
paper, yards of cloth, cans of paint, or 
pieces produced by machine tools. It is 
said to be practically universal. 
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KON-NEC-TORS 


made in sizes and types 
to meet hundreds of 
electric switch needs . . 
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4-19KRI—Single Pole Double 


Throw Kon-nec-tor, without neu 


Presented on this page are the strongly built, long-lived 
eRe KON-NEC-TORS which comprise the complete line of 
leads Maximum 


epee General Electric mercury to mercury switches. Designed 
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by our electrical engineers and each thoroughly tested 
in long practical use, these KON-NEC-TORS are 
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different applications. Made of extremely hard glass 
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separate. For Technical Data Sheets and complete 
information, write to: General Electric Vapor Lamp 


Co., 883 Adams St., Hoboken, N. J. 
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7-31KR1—Single Pole Single Throw 
Kon-nec-tor equipped with 7'2 inch 
flexible leads 
25 amperes at 125 volts, 20 amperes 
at 250 volts 


Maximum capacity* 


Boston, Maas.: 250 Stuart Street 

Charlotte, N. C.: 200 S. Tryon Street 
Chicago, Ill.: 37 W. Van Buren Street 
Cincinnati, Ohio: 107 E. F ourth Street 
Cleveland, Ohio: 1365 Ontario Street 
Detroit, Mich. : 3044 W. Grand Blvd. 


Holly wood, Calif.: Keese Eng. Co., 
7380 Santa Monica Boulevard 

Philadelphia, Pa.: 424 Chestnut St. 

Pittsburgh, Pa.: 200 Ninth Street 

Rochester, N. Y.: 183 Main Street, E. 

San Francisco, Calif.: Keese Eng. 
Co., 557 Market Street 

St. Louis, Mo. : 611 Olive Street 


*Detailed Capacity ratings will be furnished on application. 


629 Copr. 1932, General Electric Vapor Lamp Co. 


SCG dieters 1 male 
Kon-nec-tor, equipped with 12 inch 
flexible 
50 amperes at 


at 250 volts 


. 
eads. Maximum capacity 


125 volts, 40 amperes 





Thermo-Regulator 


Hiergesell Brothers, 2512 N. Broad St., 
Philadelphia, Pa. Red top terminal type 
thermo-regulator for accurately control- 
ling constant temperature of ovens, heat- 





ing bath, refrigerators, rooms, incubators, 
etc. This instrument is said to be accurate 
to one-tenth of one degree throughout the 
entire range 0 to 300 degrees F. 

These relays are offered in three hous- 
ings, Type AH in a hinge cover housing, 
measuring 77% by 534 by 3% in. Type 
AG in a back connected glass cover meas- 
uring 5 by 5 by 4 in. over all; and Type 
AW in a weatherproof housing measuring 
914 by 6% by 4% in. 





Slo-Speed, Hi-Speed Motor 


Sterling Elec. Motors, Inc., Los Ange- 
les, Cal. Slo-speed and Hi-speed motor, 
which makes it possible to obtain direct 
from a single motor any speed required 
from 12 to 6,000 r.p.m. The motor is 
said to be quiet and smooth running. 





Sealed Lubrication for Motors 


Delco Products Corp., Dayton, Ohio. It 
has been found in the past that the con- 
ventional design of oil well for wick 





lubrication was not satisfactory for ship- 
ping purposes where it was desirable to 
fill the oil well with an approved grade 


58 


of oil at the factory. Surveys also indicate 
that service men often forget to oil the 
motor when it was installed or would use 
a grade of oil not suitable for the best 
long-time performance of the motor. 

Sealed lubrication has been designed to 
take care of extreme conditions in ship- 
ping. The motor may be tipped on end, 
shipped on the side, or upside down.. The 
oil cannot get out of the sealed oil cham- 
ber. All oil circulating to the bearings 
in operation is automatically returned to 
the reservoir. It cannot run into the 
commutator or motor. 





Photo-Cell Outfit 


Western Elec. Co., 50 Church St., New 
York. Simple and compact photo-electric 
cell outfit, which can be used in virtually 
any of the applications that are being 
found for the photo-electric principle. This 
equipment is given the name Photomatic 
Equipment. 

The system consists of two small units, 
one the light source and the other the 
light-relay which contains the photo-elec- 
tric cell. Both are designed to operate 
from commercial 50-60 cycle, 115 volt A.C. 
mains. The connection of the A.C. supply 
and of the circuit to be controlled by the 
photo-electric action comprise the only 
electrical connections required. The equip- 
ment may be arranged to open or to close 
an electrical circuit on either the interrup- 
tion or completion of the light beam. 

The light unit is 5% in. square at the 
base and 8% in. high. The light relay unit 
is 7 in. square at the base and approximately 
634 in. high. 


Immersion Waterstat 


United Electric Controls Co., 69 A St., 
Boston, Mass. No. 21 waterstat, immer- 
sion type, which provides an extremely 
sensitive temperature limiting control for 





hot water storage tanks or hot water 


heating system. The bellows, which ac- 


«.tuates the snap acting enclosed silver con- 


tgct switch, is encased in a shield that is 
inserted directly in the water. Easily vis- 
ible adjustment is possible. The switch 
carries 10 amps. at 110 volts A. C., or 5 
amps. at 220 volts A. C. or D. C. Ad- 
justable range is 100 to 200 degrees F. 
with a differential of 6 degrees. Dimen- 
sions, height 4%4, width 2%, depth 5% in. 


Motor Speed Reducer Combination 


Merkle-Korff Gear Co., 213 N. Morgan 
St., Chicago. Motor operated speed re- 
ducer sa designed that it can be easily 
built into various kinds of machines. The 





overall dimensions are 3% in. high, 3% 
in. wide and 2% in. deep. The unit can 
be supplied for almost any speed required, 
from motor speed of 3,000 r.p.m. down- 
ward. It can be obtained for either clock- 
wise or counter-clock-wise rotations. Both 
horizontal and right angle drives can be 
furnished. Right angle drives are avail- 
able with the output shaft in any position 
around the 360-degree circle. An induc- 
tion motor of the shaded pole type or a 
synchronous motor is provided, although 
where required the reducer can be supplied 
with the universal motor. 


Tape for Motors and Coils 

Respro, Inc., Wellington Ave., Crans- 
ton, R. I. A tape developed for use in 
coils and motors which is said to combine 
dielectric and mechanical strength to an 
unusual degree. It is claimed that by 
the use of this tape it is possible to com- 
pletely assemble a coil in from 3 to 5 
hours. No baking is necessary, the manu- 
facturer states, and with this tape only 
one coat of air-dry varnish is required. 
It is claimed also that this tape is im- 
pervious to oil and water and that it makes 
it unnecessary to use slot lining in motor 
construction. 


110 Volt Car Generator 
Upp Elec. Co., 303 Wesport Ave., Kan- 
sas City, Mo. A. C. 110 volt generator 
for operation in an automobile to pro- 
vide power for automobile radio sets and 





sound amplifying equipment. The volt- 
age is held constant at 110 volts, regard- 
less of the speed of the engine. The 
same unit generates six volts of direct 
current, so that this unit is designed to 
replace the present D. C. generator. Three 
models are available, 100 watt, 150 watt 
and 300 watt. The 300 watt unit is de- 
signed especially for sound equipment. 
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New Catalogs, Leaflets, Books— 


General 


295. Self-locking Screw Threads. Bulle- 
tin No. 5, 32 pages, 6 by 9 in. Detail half- 
tone and line illustrations showing prin- 
ciple of Dardelet self-locking screw thread. 
Discusses resistance to wear, time-saving 
assembly, electrical conductivity, and ap- 
plications. Table of thread data. Dardelet 
Threadlock Corp. 


296. Artic Methyl Chloride—the Refriger- 
ant. Sixty-page booklet discussing in con- 
siderable detail the uses and physical prop- 
erties of Artic. Sections include such things 
as physical properties, effect of Artic on 
various materials, refrigeration properties, 
handling and servicing, containers and 
traffic regulations. Numerous curves and 
data tables. Roessler & Hasslacher Chem- 
ical Co. 

297. Electrolytic Condensers. Catalog 1-C 
illustrating and describing molded mica 
condensers. Tables for each type of con- 
denser give catalog number, capacity, peak 
voltage, number of terminals and the list 
price. Sixteen pages, 6 by9in. Solar Mfg. 
Corp. 

298. Lock Washers. Catalog illustrating 
and fully describing complete line of Shake- 
proof lock washers. This catalog also in- 
cludes information regarding some new 


patented products recently created. Shake- 
proof Lock Washer Co. 


299. Metal Edge Method of Packaging. 
Twenty-four-page booklet illustrating and 
describing the application of metal edge 
containers for various kinds and sizes of 
products. Several pages are in three colors, 
showing the color possibilities of this prod- 
uct. Size 8% by 11 in. National Metal 
Edge Box Co. 


300. Market Distribution Study of South- 
western Ohio. The purpose of this study is 
to show the distribution or consuming pur- 
chasing power in this district, representing 
about one-third of the Ohio market, and to 
show how distribution to this territory can 
be most effectively and economically accom- 
plished. Twenty pages. Industrial Bu- 
reau of Springfield, Ohio. 


301. Resistance Standards and Resistance 
Measuring Devices. Bulletin No. 100 contain- 
ing illustrations, descriptions, engineering 
data and prices of resistance boxes, Wheat- 
stone bridges, Kelvin bridges, and resis- 
tance standards. Eight pages, 8% by 11 in. 
Rubicon Co. 


302. Definition of Electrical Terms. Report 
on proposed American standard defini- 
tions of electrical terms, sponsored by 
American Institute of Electrical Engi- 
neers. 205 pages, 8% by 11 in., price 
$1.00. American Institute of Electrical 
Engineers. 


303. Economic Control of Quality. Book 
by W. A. Shewart, member technical staff, 
Bell Laboratory. Cloth, 6% by 9% in., 
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501 pages, illustrated, price $6.50. D. Van 
Nostrand & Co. 


304. Commercial Survey of Pacific North- 
west. By Edwin Bates, special agent, U. S. 
Department of Commerce, 356 pages, 6 by 
9 in., paper covers. Published by the 
Department as a unit of No. 51 Domestic 
Commerce Series. For sale by Supt. of 
Documents, Washington, D. C., price, 
$1.00. 


305. Industrial Lighting Equipment. Cata- 
log of industrial lighting equipment. Each 
unit is plainly described and listed so any 
unit can be easily found. 64 pages, 8% by 
ll in. Westinghouse. 


306. Electric Refrigeration Market Data for 
lowa. Booklet entitled Cold Facts About 
96,000 Electric Refrigerators to Be Sold 
in Iowa. 16 pages, 8% by 11 in. The Des 
Moines Register. 


Materials and Parts 


307. Resistor Units and Heat Control. 92 
pages, 8% by 11 in. Illustrations and de- 
tailed description of electric radiators, 
kitchen accessories, immersion heaters, 
water heaters, curling iron heaters, in- 
dustrial heaters, soldering irons, glue pots, 
etc. Price list. Acme Elec. Heating Co. 


308. Screw Machine Products. 4 pages, il- 
lustrating kinds of screw machine prod- 
ucts made of steel or brass up to 234 in. 
in diameter. Olson Mfg. Co. 


309. Radio Tuning Accessories. Various 
kinds of radio dials and dial lights. De- 
tail drawings giving dimensions and show- 
ing how each dial is installed. 8 pages, 84 
by 11 in. DeJur-Amsco Corp. 


310. Carbon Brushes. For single phase 
motors, fractional horsepower motors, 
farm lighting plant motors and gener- 
ators, refrigerator motors, vacuum clean- 
ers, etc., and such supplies as carbon 
plates, rund carbons, utility brush strips, 
commutator stones, small brush kit, cable, 
terminals, alloy and tamping tools. 4 by 
9 in., 28 pages. Bo-xill-Bruel Carbon Co. 


311. Hard Rubber. Booklet on hard rub- 
ber in sheet, rod and tubing form. Dis- 
cusses properties of hard rubber goods; 
machining qualities, finish and _toler- 
ances, possible variations and suggestions 
for machining. B. F. Goodrich Rubber 
Co. 


312. Elastic Stop-Nuts. Circular descrip- 
tive of applications of elastic stop-nuts in 
various fields, including aviation, radio, 
electrical, transportation, etc. A. G. A. Co. 


313. Oilless Bearings. 4-page leaflet, 314 
by 634 in., giving characteristics of Par- 
ock oilless bearings, called the ideal sub- 
merged bearing. Raybestos-Manhattan, 
Inc. 


314. Rectifiers. Two leaflets, one devoted 
to dry metallic full wave units and the 
other to Rectoplacs, A. C. rectifier power 
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packs. Each leaflet, 8!4 by 11 in., 4 pages. 
Illustrations, engineering data and prices. 
B-L Electric Mfg. Co. 

315. Explosion Resisting Fittings. 32-page 
bulletin, No: 1002, listing and illustrating 
a complete line of malleable iron explosion 
resisting fittings for use in hazardous lo- 
cations and made in accordance with re- 
quirements of the Underwriters’ Labo- 
ratory. 


316. Resistance Standards and Resistance 
Measuring Devices. Bulletin, No. 100, 8 
pages. Illustrations, engineering data, 
prices. Rubicon Co. 

317. Helmet for Protection from Dust, 
Fumes, etc. 6-page leaflet, 344 by 6 in., 
illustrating and describing a helmet for 
protecting of employees from the effects 
of dust, fumes, gases and vapors. W. W. 
Sly Mfg. Co. 

318. Industrial Electrical Heat. 4 pages, 814 
by 11 in., illustrating applications of spe- 
cially designed heating elements. Tables 
of sizes, capacities and prices. Watlow 
Electric Mfg. Co. 


Motors and Motor Drives 


319. Hoist Motors. 2-page leaflet, 814 by 
11 in.,. illustrating and describing small 
A.C. hoist motors, 3-phase and 2-phase, 
Type KR, totally enclosed. Typical speed- 
torque curve. General Electric. 

320. Built-in Capacitor Motor. 6-page leaf- 
let, 314 by 6% in., illustrating and describ- 
ing a capacitor motor with the capacitor 
unit built into the motor frame. Table 
of horsepower ratings, efficiency, power 
factor and starting torque. Howell Elec. 
Motors Co. 


321. Master Guaranteed Motors. Data Book 
No. 100, superseding price book No. 99. 
24 pages, 8% by 11 in. Numerous tables 
giving engineering data and prices. Illus- 
trations showing motor applications and 
special features. Master Elec. Co. 
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Copies of any of the patents mentioned 

here may be obtained by sending 15 

cents for each copy wanted to the 

Editor, ELECTRICAL MANUFAC- 

TURING, 239 W. 39th Street, New 
York City, N. Y. 


Patents reflect faithfully the trend of 
progress in any industry. One out of 
eight patents issued by the U. S. Patent 
Office has some electrical significance. 
This means that there are over 500 
individual “sign posts” of progress in 
our industry which are set up every 
month. These 500 patents are culled 
for you from over four thousand patents 
which are listed im the Patent Office 
Gazette each month. 





1,872,851. Weighing Apparatus. Franciscus 
Lambertus Van Weenen, assignor to Naamlooze 
Vennootschap Maatschappiji to Veraardiging van 
Snijmachines Volgens van Berkel’s Patent en 
Van Andere Werkutigen, Rotterdam, Netherlands. 

1,872,854. Fuse Cartridge. Lewis S. Waldron 
and Trent B. Terry, Charlottesville, Va. 

1,872,858. Condenser Microphone Amplifier. 
Donald Fairfax Whiting, assignor to Fox Case 
Corp., New York, N. Y. 

1,872,861. Electric Motor Transmission. Roy 
T. Wise, assignor to Wise Patent and Develop- 
ment Company, New York, N. Y. 

1,872,862. Constant Mesh Gear Electric Motor 
Transmission. Roy T. Wise, assignor to Wise 
Patent and Development Company, New York. 

1,872,880. Fuel Burner Control System. John .V. 
Breisky and Thomas Draper, assignors to West- 
inghouse Electric & Mfg. Co. 


1,872,896. Constant - Frequency Generator. 
Frank Conrad, assignor to Westinghouse Elec & 
Mfg. Co. 

1,872,901. Insulator for Heaters for Electron 


Discharge Devices. Henry L. Crowley, assignor 
to Henry L. Crowley & Co., Inc., E. Orange, N. J. 
1,872,915. Elevator Control System. William 
IF. Eames, assignor to Westinghouse Elec. & Mfg. 
1,872,925. Kerr Cell. Walter Gallahan, as- 
signor to Westinghouse Elec. & Mfg. Co. 

1,872,926. Auxiliary Motor Control System. 
Frazer W. Gay, Newark, N. J. 

1,872,939. Commutator Undercutting 
William W. Haddican, Springfield, Mass. 

1,872,942. Electric Furnace. Albert J. Hanson, 
Arlington, Mass. 

1,872,947. Copper Oxide Rectifier. Paul M. 
Hengstenberg, assignor to Westinghouse Elec. & 
Mfg. Co. 

1,872,948. Commutator Brush with Lifting 
Member. Albert C. Henry, assignor to Henrite 
Products Corp., Inc., Ironton, Ohio. 

1,872,965. Translating Apparatus Employing Re- 
flected Light. Edward W. Kellogg, assignor to 
General Electric Co. 

1,872,990. Induction Electric Furnace. 
Linnhoff, Eberswalde, Germany. 

1,872,991. Vacuum Tube. Charles V. Litton, 
assignor to Federal Telegraph Co., San Francisco. 

1,873,009. Radiotransmitter Mounting. Herman 
P. Miller, Jr., and Earl G. Ports, assignors to 
International Communications Labs., Inc., New 
Yor Bee 

1,873,011. Electric Surfacer. Sheldon A. Modg- 
lin, San Francisco, Cal., assignor of one-half to 
Geo. M. Collins, San Francisco, Cal. 

1,873,017. Radio Receiving System. 


Tool. 


Franz 


Horace E. 


Overacker, assignor to Federal Telegraph Co., 
San Francisco, Cal. 
1,873,026. Screen Grid Tube. Harold O. Pe- 


terson, assignor to Radio Corporation of America. 

1,873,042. Swivel Electrical Connector, Harold 
Rohrdanz, Inglewood, Cal. 

1,873,043. Radio Transmitting System. Hugo 
Romander, assignor to Federal Telegraph Co., 
San Francisco, Cal. 

1,873,044. Interpolating Circuit for Submarine 
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The Month's Electsical Patents 


Here is a complete list of all electrical patents 
for the month preceding publication date. 





Cable Operation. Harold J. Rosenberger, as- 
signor to International Communications Labora- 
tories, Inc., New York, N. Y. 


1,873,046. Load Balancing Equipment. Walter 
Schaelchlin, assignor to Westinghouse Elec. & 
Mfg. Co. 

1,873,048. Energy Absorption Means for 
Switching Contacts. Karl Schmidt, assignor to 
C. Lorenz Aktiengesellschaft, Berlin-Tempelhof, 


Germany. 

1,873,049. High Tension Transformer. Carl 
Schrader, assignor to Siemens & Halske, Akti- 
engesellschaft, Siemensstadt, near Berlin, Ger- 
many. 

1,873,053. Electrical Heating Apparatus. Harold 
N. Shaw, assignor to Globar Corp., Niagara Falls. 

1,873,087. Circuit-Breaker-Tripping System. 
Roy J. Wensley, assignor to Westinghouse Elec. 
& Mfg. Co. 

1,873,091. Temperature Control 
Christian Wilhjelm, Philadelphia, Pa. 

1,873,095. Electric Impulse Contacting Means. 
Watson H. Woodford, Bridgeport, Conn. 

1,873,109. Electrical Detector Mechanism for 
Drop Box Looms. Donald H. Bushey, assignor to 


Apparatus. 


cremanen & Knowles Loom Works, Worcester, 
ass. 
1,873,110. Snap Switch. William L. Butler, 


assignor to Weber Electric Co., Schenectady. 


1,873,114. Ignition Timer. Charles H. Davis, 
Jr., assignor to Delco-Remy Corp., Anderson, 
Ind. 

1,873,117. Motor Starting Circuit. John T. 


Fitzsimmons, assignor to Delco-Remy Corp., An- 
derson, Ind. 

1,873,121. Testing Apparatus for Ignition 
Coils. Herman L. Hartzell, assignor to Delco- 
Remy Corp., Anderson, Ind. 

1,873,122. Ignition Coil. Herman L. Hartzell, 
assignor to Delco-Remy Corp., Anderson, Ind. 


1,873,123. Ignition Device. Herman L. Hart- 
0 assignor to Delco-Remy Corp., Anderson, 
nd, 

1,873,125. Apparatus for Forming and Attach- 


ing a Terminal Clip. John Q. Holmes and Alva 
W. Phelps, assignors to Delco-Remy Co., Ander- 
son, Ind, 

1,873,141. Switch. Harry E. Norviel and 
Vance Ecoff, assignors to Delco-Remy Corp., An- 
derson, Ind. 

1,873,142. Switch. Harry E. Norviel, assignor 
to Delco-Remy Corp., Anderson, Ind. 

1,873,147. Electrical Warp Stop Motion. Os- 
car V. Payne, assignor to Crompton & Knowles 
Loom Works, Worcester, Mass. 


1,873,149. Microscope for Examining Pictures 
with Rasant Lateral Lighting. Ferando Perez, 
Rome, Italy. 

1,873,153. Sound Reproducing Device. Sidney 
Leopold Price, London, England. 

1,873,155. Ferromagnetic Materials. Bernhard 
Scharnow, assignor to Deutsch-Atlantische Tele 


graphengesellschaft, Berlin, Germany. 

1,873,163. Shuttle for Electrical Weft Detec- 
tor. Richard G. Turner, assignor to Crompton & 
Knowles Loom Works, Worcester, Mass. 

1,873,168. Electrical Generating System. Wes- 
ley E. Wendt, assignor to Delco-Light Company, 
Rochester, N. Y. 

1,873,169. Electrical Generating System. Wes- 
ley E. Wendt, assignor to Delco-Light Co., Roch- 
ester. N. Y. 

1,873,171. Electric Motor. Jonni Zetsche and 
Nicolaus Petersen, Hamburg, Germany and James 
Sinclair-Ross, London, England, said Petersen 
assignor to said Zetsche and said Sinclair-Ross. 

1,873,174. Ignition Apparatus. James L. Ar- 
thur, assignor to Delco-Remy Corp., Anderson, 


nd. 

1,873,175. Ignition Apparatus. James L. Ar- 
thur, assignor to Delco-Remy Corp., Anderson, 
Ind. 

1.873,180. Centrifugal Switch. Zerbe C. Brad- 
ford, assignor to Delco Products Corp., Dayton, 
Ohio. . 

1,873,188. Ignition Apparatus. Charles H. 
Davis, Jr., assignor to Delco-Remy Corp., Ander- 
son, Ind. 

1,873,191. Interchangeable Electrical Socket. 
William H. Fabrey, assignor to Weber Elec. Co., 
Schenectady, N. Y. 

1,873,193. System for Reciprocating Electric 
Motors. Per Frenell, Gottenborg, Sweden. 

1,873,198. Circuit Interrupter. Herman L. 
Hartzell, assignor to Delco-Remy Corp., Ander- 
son, Ind. 

1,873,206. Selective Telegranh System and Ap- 
paratus. Edward E. Kleinschmidt, assignor to 
Teletype Corp.. Chicago, III. 

1.873.214. Separator for Electrical Warp Stop 










Oscar V. Payne, assignor to Crompton 





Motions. 


& Knowles Loom Works, Worcester, Mass. 


1,873,231. Thermostatic Cut-Out. Calvin J. 
Werner, assignor to Delco Products Corp., Day- 
ton, Ohio. : 

1,873,236. Volume Control for Radioreceivers. 


Harold A. Wheeler, assignor to Hazeltine Corp., 
Jersey City, N. J. . 
1,873,238. Off-Peak Power and Metering Sys- 
tem and Apparatus. Morris B. Wood, assignor to 
The Chase-Shawmut Corp., Newburyport, Mass. 
1,873,242. An Oscillating Snap Switch. Leon- 
ard Kay Wright, Jackson Heights, L. I. 
1,873,255. Power Line Carrier Telephone Sys- 
tem. Henry B. Arnold, assignor to Bell Telephone 
Laboratories, Inc., New York, N. Y. 
1,873,269. Electric Switch. Floyd A. Blash- 
field, assignor to Scanlan-Morris Co., Madison, 


Wis. 

1,873,271. Thermal Relay. Edward Blets, as- 
signor to Westinghouse Elec. & Mfg. Co. : 

1,873,272. Disconnecting Switch. Henry W. 
Bodendieck, assignor to Tips Tool Co., Inc., Tay- 
lorville, Ill. 

1,873,291. Lighting Fixture. Geo. H. Cole, 
assignor by mesne assignments to Line Material 
Co., South Milwaukee, Wis. : 

1,873,298. Condenser. Charles H. Davis, Jr., 
assignor to Delco-Remy Corp., Anderson, Ind. 

1,873,308. Inclosed Lighting Unit. LeRoy C. 
Doane, assignor to the Miller Co., Meriden, Conn. 

1,873,309. Lamp. LeRoy C. Doane, assignor 
to the Miller Co., Meriden, Conn. 

1,873,310. Collapsible Reflector. LeRoy C. 
Doane, assignor to the Miller Co., Meriden, Conn. 


1,873,312. Electric Lamp. Harry A. Douglas. 
Bronson, Mich. 

1,873,313. Electric Switch. Harry A. Douglas, 
Bronson, Mich. 

1,873,334. Power Line Carrier Telephone Sys- 


tem. James D. Sarros, assignor to Bell Telephone 


Labs. 

1,873,339. Fuse. Edmund O. Schweitzer, Chi- 
cago, Iil. 

1,873,340. Cast Iron Welding Electrode and 
Composition for Coating Same. Robert L. Scol- 
lard and Thomas D. Ketchbaw, assignors by 
mesne assignments, to Kayness Corp., Chicago. 


Apparatus for Examining and Se- 


Iwan Serrurier, 
Hollywood, Cal. 

1,873,343. Motor Mounting. Arthur W. Sey- 
fried, assignor to The Apex Electrical Mfg. Co., 
Cleveland, Ohio. . 

1,873,354. Core Construction for Magnetic Cir- 
cuits. Ralph E. Stewart, Los Angeles, Cal., as- 


1,873,342. 
lecting Motion Picture Films. 





Design Patent 87,750. Radio Table or Sim- 
ilar Article. William K. Kleaver, Grand 
Rapids, Mich. 


signor of one-half to Charles Ruess, Los Angeles. 

1,873,357. Grade Clamp for a Cable Support. 
Everett St. John, assignor to Bell Telephone Labs. 

1,873,360. Loud-Speaker Construction. Joseph 
Swallow, assignor to Temple Corp., Chicago, Il. 

1,873,362. Porous Lighting Arrester. Ragnar 
Tanberg, assignor to Westinghouse Elec. & Mfg. 

1,873,369. Ignition System. Henry Ford, as- 
signor to Ford Motor Co., Dearborn, Mich. 

1,873,374. Temperature Indicator, a Cooking 
Appliance. Frank F. Forshee, assignor to West- 
inghouse Elec. & Mfg. Co. 

1,873,384. Combination Stem, Insulation Joint 
and Hickey. John B. Glowacki, Chicago, Ill 

1,873,385. Split Supporting Loop for Fixtures. 
John B. Glowacki, Chicago, Il. 

1,873,387. Electrooptical System. Frank Gray, 
assignor to Bell Telephone Labs., Inc. 

1,873,388. Electric Switch. Talma T. Green- 
wood, assignor to Condit Electrical Mfg. Corp., 
South Boston, Mass. 

1,873,392. Vapor Lamp Apparatus. 
J. Hall, London, England. 

1,873,397. Method of Making Stator and Rotor 
Plates. Laurens Hammond, assignor to The Ham- 
mond Clock Co., Chicago, Il. 

1,873,405. Electromagnetic Valve-Actuating De- 
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Standard A.S.T.M. tests by the 
Electrical Testing Laboratories 
prove TOPHET “A” (80-20 
Nickel-Chrome) a super heater 
wire. It has lasted far longer than 
similar con.positions which for 
many years marked a standard for 
high temperature elements Samples 
will be sent for your own tests, 
without obligations. Prove to your- 


self that TOPHET represents a 
\ No. 18 Wire, (Shown Full Size,) Enameled ( 
revolutionary step forward in alloys elted asbestos insulation, colored red, white 


for elec.ric heat and blue. Galvanized steel armor. 


NE of the biggest fields for tempera- 
ture control and relay apparatus is in 
automatic fuel burning equipment. 

W | f a Ce As installations have increased by the thou- 
e | sands in recent years, troubles have been re- 
ported which in the early days, received scant 
ERSIDE AVE., NEWARK,NW | attention. 
One of these troubles has been the wiring of 
the relay c:rcuits. 

In years past almost any kind of wire 
was used. But many complaints of the opera- 
tion of the control apparatus itself have been 
traced to faulty wiring. After numerous cases 
of this kind, several manufacturers of control 

ATi ti apparatus asked for our recommendation for 

a COUT a ‘ a wire for control and relay circuits. RocK- 

JARRY NW sy BESTOS THERMOSTAT CoNTROL WIRE was the 
THs LABEL Bl t ~ . : 

UNDERWRITER A result. 

LABORATORIES “IT : This wire can be run wherever the location 

: 3 of thermostats and equipment dictate, regard- 

less of conditions along the line. As with 

other types of Rocksestos insulated wires, 


a heat, age, oil, grease, fumes or vapors have 
: no effect on it. The insulation will not sup- 
i port flame, therefore fire cannot creep along it. 
ELECTRIC WIRES 3 Direct contact with steam or hot water pipes will 
i not affect its operation. The steel wrapping guards 


i H against abrasion during installation and against rats 
Superior Materials fl ead eaten 


APL PTT) | | | Abdel a PPT TLL LAdaahdehdehd-dd deddded sll covanbabpyrr’- teneb® 


—_— a 


alah haem mebnsiilitel cme seeet ish Ame 


Capable Workmanship : Supplied in single, duplex, triplex or any other wanted 
5 number of conductors with individual identification. 


Excellent Service Send for a sample. No obligation. Use the handy 
ngeles. 


{ : coupon or address a letter to Rocksestos Propucts 
apport. Make DIAMOND PRODUCTS cee eee ee, ae 7 = 


i. CorpoRATION, 369 Nicoll St., New Haven, Conn. 


Joseph Y Logical Choi : a 
a | our ogica o1ce : Fo O : K B e Ss TOS 
sti CORD SETS : the wire with permanent insulation 

aging | FLEXIBLE CORDS Cut of coupon, fli and mal for sp 


n Joint SOFT RUBBER PLUGS : Rocksestos Propucts CorporaTIoN 
Til. 


j 369 Nicoll Street, New Haven, Conn. 
ixtures. : 3 } 


} i ‘ Send me at no obligation a sample of Rocxsestos 
¢ Gray, : SALES OFFICES IN CHICAGO, CLEVELAND, 4 THE a oe Wi I 
i MINNEAPOLIS. LOS ANGELES HERMOSTAT CONTROL IRE. 


CHICAGO HEIGHTS, ILLINOIS y Company 
d — : QS PHONE CHICAGO HEIGHTS 1666 : y aad 
1e m- ‘“ : - sie, Adaress 


Green- 
Corp., 
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vice. Charles H. Hodgkins, assignor to West- 
inghouse Elec. & Mfg. Co. 

1,873,408. Sport Timing Clock. 
Holmes, Hennessey, Okla. 

1,873,411. Television. Hebert E. Ives and 
Frank Gray, assignors to Bell Telephone Labs. 

1,873,419. Annunciator. Joseph S. Jones, as- 
signor by mesne assignments, to Chas. Cory 
Corp., New York, N. Y. 

1,873,426. Electrical Apparatus. Ralph H. 
Kingdon, assignor to Square D. Co., Detroit, 


George R. 


Electric Current Distributing De- 


ich. 
1,873,429. 
Knopp, assignor to Bell Tele- 


vice. William A. 
phone Labs. 

1,873,436. Thermostatically Controlled Switch. 
Waldemar L. Lindgre, Waukegan, 

1,873,440. Rotary Distributor Phasing Circuit. 
Geo. A. Locke, assignor to Bell Telephone Labs. 

1,873,449. Lightning Arrester. John Robert 
McFarlin, assignor to Electric Service Supplies 
Co., Philadelphia, Pa. 

1,873,450. Lightning Arrester and Method of 
Making the Same. John Robert McFarlin, as- 
signor to Electric Service Supplies Co., Phila- 
delphia, Pa. 

1,873,460. Storage Battery Holder. John M. 
Newton, Sioux Falls, S. D. 

1,873,465. Kmnock-off for Electrical Warp Stop 
Motions. Oscar V. Payne, assignor to Crompton 
& Knowles Loom Works, Worcester, Mass. 

1,873,466. Drop Wire. Oscar V. Payne, as- 
signor to Crompton & Knowles Loom Works, 
Worcester, Mass. 

1,873,467. Electrical Warp Stop Motion. Os- 
car V. Payne, assignor to Crompton & Knowles 
Loom Works, Worcester, Mass. 

1,873,470. Cable Armor. Robert L. Peek, Jr., 
Elizabeth and Claude L. Hippensteel, assignors 
to Bell Telephone Labs., Inc. 

1,873,474. Method of Producing Films or the 
Like, Particularly for use in Electric Condensers. 
Emil Pfiffner, assignor, by mesne assignments, to 
Radio Patents Corporation, New York, N. Y. 


1,873,484. Combination Lock Switch. Conrad 
Rosine, Chicago, Ill. 

1,873,488. Self-Loading Fuse Box. Henry F. 
Schmidt, Conroy, Iowa. 

1,873,491. Variable Speed Motor. Martin T. 


Schumb, Milton and Emile E. Tougas, assignors 
= Boston Gear Works, Inc., Norfolk Downs, 
flass. 

1,873,497. Pot Head. Alwin G. Steinmayer, 
assignor, by mesne assignments, to Line Material 
Company, South Milwaukee, Wis. 

1,873,498. Fuse. Alwin G. Steinmayer, as- 
signor to Line Material Company, South Milwau- 
kee, Wis. 

1,873,499. Lightning Arrester. Alwin G. Stein- 
mayer, assignor, by mesne assignments, to Line 
Material Co., South Milwaukee, Wis. 

1,873,500. Lighting Fixture. Alwin G. Stein- 
mayer, assignor by mesne assignments, to Line 
Material Co., South Milwaukee, Wis. 

1,873,501. Lamp Socket. Alwin G. Steinmayer, 
assignor to Line Material Company, South Mil- 
waukee, Wis. 

1,873,509. Box and Fixture Support. Geo. C. 
Thomas, Jr., assignor to The Thomas & Betts 
Co., Elizabeth, N. J. 

1,873,527. Electrical Switch. Arnfinn Schancke 
Anfinnsen, Bergen and Jakob Oftedal, Sandnaes, 
Norway. 

1,873,544. Thermostatic Switch. Earl K. Clark, 
assignor to Westinghouse Elec. & Mfg. Co. 

1,873,548. Condenser. Samuel I. Cole, as- 
signor to Aerovox Wireless Corporation, New 
York, N. Y. 

1,873,558. Gaseous Discharge Device. Lee De 
Forest, assignor to General Talking Picture Corp., 
New York, N. Y. 

1,873,559. Electrical Connector. Abraham Ber- 
nard Dibner, Peekskill, N. Y. 


1,873,579. Aircraft Control Apparatus. Harold 
Haas, assignor to Bendix Research Corp., East 
Orange, N. J. 

1,873,601. Electrically Heated Mat. Gertrude 
Knoff, Rye, N. Y. 

1,873,605. Insulator. William D. Kyle, as- 


signor to Line Material Co., Milwaukee, Wis. 

1,873,613. A Direct Current Generator Appa- 
ratus. Paul H. Maurer, assignor to Eclipse Avia- 
tion Corp., East Orange, N. J 

1,873,641. Regulating System. Ernst Grau, as- 
signor to Westinghouse Elec. & Mfg. Co. 

1,873,652. Electric Valve Rectifying System. 
Harold W. Lord, assignor to General Elec. Co. 

1,873,654. Automatic Camera. Andrew M. 
Mannick, Hazleton, Pa. 

1,873,658. Tuning Coil Shifter. 
Murdock, Maywood, Cal. 
1,873,665. Coil Unit. 
erleigh, Staten Island, N. 
1,873,667. Farce ets of Rectifier Voltages. 
Camil A. Sabbah and Chauncey F. Whitney, as- 

signors to General Electric Co. 

1,873,675. Diagnostic Instrument. Edgar D. 
Tillyer, assignor to American Optical Co., South- 
bridge, Mass. 

1,873,679. Internal Electric Feeler for Shuttles. 
Richard Greenleaf Turner, assignor to Crompton 
& Knowles, Loom Wks., Worcester, Mass. 

1,873,680. Switch Mechanism. Alfred T. Twiss, 
assignor to Westinghouse Elec. & Mfg. Co. 

1,873,683. Electric Discharge Device. Carl J. 
R H. von Wedel, assignor to Electrons, Inc. 
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Charles M. 


Sam Rigante, West- 


1,873,696. Television Apparatus. Melchor Cen- 
teno V., Caracas, Venezuela. 

1,873,704. Variable Capacitor Test. Virgil M. 
Graham, assignor to the Stromberg-Carlson Tele- 
phone Mfg. Co., Rochester, N. Y. 

1,873,711. Method and Means for Utilizing 
Thermionic Tubes Having Open Filaments. Ru- 
dolph H. Johnson, Chicago, IIl. : 

1,873,715. Piezo-Electric Acoustic Device. 
Alexander Meissner, assignor to Telefunken Ge- 
sellschaft fir Drahtlose Telegraphie m.b.H., Ber- 

Mercury Arc Rectifier. 


lin, Germany. 

1,873,722. David C. 
Prince, assignor to General Electric Co. 

1,873,729. Code Setting Device for Signal Sys- 
tems. ‘John H. Wheelock, assignor to Signal En- 
gineering & Mfg. Co., New York, N. Y. 

1,873,730. Electron Emitting ‘Material. Erich 
Wiegand, assignor to Allgemeine Elektricitatz 
Gesellschaft, Berlin, Germany. 

1,873,737. Construction of the Voltage Elec- 
tromagnet of Induction Disk Meter Devices. John 
Busch, assignor to General Elec. Co. 

1,873,739. Warp Stop Motion for Looms for 
Weaving. Albin M. M. Collon, Lyon, France. 

1,873,746. Apparatus for Enriching Fuel Mix- 


ture for Internal Combustion Engines. William 
S. English, Newark, N. J. 
Design Patent 87,745. Chandelier. Foster 


Gunnison, assignor to Cox, Nostrand & Gun- 


nison, Inc., Brooklyn, N. Y 
1,873,750. Insulator Structure. Charles L. 
Fortescue, assignor to Westinghouse Elec. & Mfg. 


1,873,761. Grid-Glow Tube Regulator. Finn H. 
Gulliksen, assignor to Westinghouse Elec. & Mfg. 

1,873,765. Elevator Car Signal Device. David 
W. Hughes and Charles E. Ellis, Jr., assignors, 
by mesne assignments, to Westinghouse Electric 
Elevator Co., Chicago, IIl. 

1,873,775. Cable Terminal. Carlos L. McMas- 
~ and Owen J. Gartner, Cleveland Heights, 

io. 

1,873,776. Method of Basing Vacuum Tubes 
and Similar Articles. Roderick S. McNeil and 
Emile V. Bitterli, assignors to General Electric. 

1,873,777. Tap_Changing System. James T. 
Mercereau and Horace Lee Cole, assignors to 
Westinghouse Elec. & Mfg. Co. 

1,873,785. Tube Commutator. Richard Howland 
Ranger, assignor to Radio Corp. of America. 

1,873,786. Selective Channeling System. Rich- 
ard Howland Ranger, assignor to Radio Corp. of 
America. 


_ 1,873,787. Electric Switch Operating Mechan- 
_ — K. Rankin, assignor to General 
ec. Co 


1,873,797. Electric Switch. Harold B. Turner, 
assignor to General Electric Co. 

1,873,800. Electrothermic Smelting of Sulphi- 
diferous Materials. Axel Richard Wejnarth, Gred- 
byvagen, Eskilstuna, Sweden. 

1,873,802. Electric Power Converting Appara- 
tus. Glodius H. Willis, assignor to General Elec. 

1,873,804. Cooling Arrangement for High Fre- 
quency Apparatus. Heinrich Zodtner, assignor to 
C. Lorenz Aktiengesellschaft, Berlin-Tempelhof, 


Germany. 

1,873,808. Means for Heating a Conductive 
Body. Edgar L. Bailey, Detroit, Mich. 

1,873,813. Program Service System. Charles 


Il. Bergmann, assignor to the Stromberg-Carlson 
relephone Mfg. Co., Rochester, N. Y. 
1,873,815. Electric Wire Conduit. 

eff Brouner, Takoma Park, Md. 

1,873,823. Combination Tire Carrier and Re- 
flecting Body. Frank A. Cecil, Detroit, Mich. 

1,873,824. Variable-Reactance Transformer. 
Ilorace L. Cole and Homer H. Wagner, assignors 
to Westinghouse Elec. & Mfg. Co. 

1,873,826. Apparatus for the Electrolytic De- 
position of Metals. Michael Devecis, assignor to 
Societe Anonyme Waldberg, Paris, France. 

1,873,834. Support for Electric Discharge De- 
vices. Florian Fleckenstein and Gustav W. Mul- 
ler, assignors to General Electric Co. 

1,873,837. Transmitting System. Louis A. Geb- 
hard, assignor to Wired Radio, Inc., New York. 

1,873,838. Temperature Regulating Apparatus 
for Signaling Devices. Louis A. Gebhard, as- 
signor to Wired Radio, Inc., New York, N. Y. 

1,873,842. High Frequency Stabilizer. Law- 
rence A. Hyland, assignor to Wired Radio, Inc., 
New York, N. Y. 

1,873,854. Solar Water Heating System. Henry 
A. Wheeler, West Palm Beach, Fla. 

1,873,879. Combined Mechanical and Electrical 
Radio Station Selector. Virgil M. Graham, as- 
signor to the Stromberg-Carlson Telephone Mfg. 
Co., Rochester, N. Y. 

1,873,898. Toaster. Louis V. Lucia, 
to The Beardsley & Wolcott Mfg. Co., 
bury, Conn. 


Benjamin 


assignor 
Water- 


1,873,902. Utility Table. Jabez C. Nelson, as- 
signor to Syracuse Washing Machine Corp., Syra- 
cuse, N. Y. 

1,873,905. Electric Welding of Pressure Ves- 


sels. Harold O. Pollei, assignor to A. O. Smith 
Corp., Milwaukee, Wis. 

1,873,909. Switch Control Means for Vehicle 
Lamps. Hermann Steinhart and Heinrich Ar- 
nold, assignors to Robert Bosch Aktiengesellschaft, 
Stuttgart, Germany. 

1,873,926. Television Apparatus, Melchor Cen- 
teno V., Boston, Mass. 

1,873,930. Electrical Terminal. Arthur Ed- 
monson, assignor to Morris Matsen, Oregon, Wis. 

1,873,931. Storage Battery Connector and 
Method of Making the Same. Morris Matsen, 
Oregon, Wis. 

1,873,940. Roll Conveyor System. Ebert Wil- 
liam Henderson and Harr J. Fisher, assignors 
= iy Reliance Elec. 5 tiene Co., Cleve- 
and, 4 
1,873,943. Mirror and Accessories Therefor. 
Oliver C. Ritz Woller, Chicago, Ill. 

1,873,950. Electrical Relay. Fred H. Winter, 
assignor to General Electric Co. 

1,873,952. Method and Apparatus for Su- 
pressing Harmonics in Direct Current Systems. 
Edouard Aubort, assignor to Aktiengesellschaft 
Brown Boveri & Cie., Baden, Switzerland. 

1,873,957. Metal Vapor Arc Rectifier. John 
Egli, assignor by mesne assignments, to Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. 

1,873,959. Overload Protective System with 
Resistance Operated Relay. Ernst Hermann Frey, 
assignor to Aktiengesellschaft Brown Boveri & 
Cie., Baden, Switzerland. 

1,873,960. Internal Seal for Mercury Vapor 
Rectifiers. Arthur Gaudenzi, assignor to Ak- 
tiengesellschaft Brown Boveri & Cie., Baden, 
Switzerland. 

1,873,961. Electric Regulator. Heinrich Guttin- 
ger, assignor to Aktiengesellschaft Brown Boveri 
& Cie., Baden, Switzerland. 

1,873,962. Rectification of Electric Current. 
Julius Jonas and Sigurd Rump, assignors to 
Aktiengesellschaft Brown Boveri & Cie., Baden, 
Switzerland. 

1,873,963. Apparatus for the Ignition of Mer- 
cury Vapor Rectifiers. Julius Jonas, assignor to 
Aktiengesellschaft Brown Boveri & Cie., Baden, 
Switzerland. 

1,873,964. Rectifier Isolating Apparatus. Erwin 
Kern, assignor to Aktiengesellschaft Brown Bo- 
veri & Cie., Baden, Switzerland. 

1,983,965. Apparatus for Commutating Cur- 
rent in Polyphase Windings. Erwin Kern, as- 
signor to Aktiengesellschaft Brown Boveri & Cie., 
Baden, Switzerland. 

1,873,966. Direct Current Motor Control Sys- 
tem. Erwin Kern, assignor to Aktiengesellschaft 
Brown Boveri & Cie., Baden, Switzerland. 

1,873,968. Electric Current Rectifier Control 
System. Ernst Kobel, assignor to Aktiengesell- 
schaft Brown Boveri & Cie., Baden, Switzerland. 

1,873,969. Switch. Jakob Kopeliowitsch, as- 
signor to Aktiengesellschaft Brown Boveri & Cie., 
Baden, Switzerland. 

1,873,970. Automatic Circuit Breaker Reclos- 
ing System. Othmar K. Marti and Harold Win- 
ograd and Werner R. Streuli, assignors by mesne 


assignments, to Allis- Chalmers Mfg. Co., Mil- 
waukee, Wis. 
1,873,972. Transmission Line Protective Sys- 


tem. Guntram Lesch, assignor to Aktiengesell- 
schaft Brown Boveri & Cie., Baden, Switzerland. 

1,873,973. Solid Electrode Seal for Rectifiers. 
Ottmar K. Marti, assignor by mesne assignments, 
to Allis-Chalmers Mfg. Co., Milwaukee. Wis. 


1,873,975. Transformer. August Meyerhans, 
Baden, Switzerland. 
1,873,976. Control System. Terryl B. Mont- 


gomery and Paul M. Stivender, assignors to 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

1,873,977. Condenser Bushing. Otto Naef, as- 
signor by mesne assignments to Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. 

1,873,978. Bushing Assembly for Transformers 
and the Like. Louis C. Nichols, assignor to Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. 

1,873,979. Electric Locomotive Speed Control 
System. Franz Prantl, assignor to Aktiengesell- 
schaft Brown Boveri & Cie., Baden, Switzerland. 

1,873,981. Synchronizing System. Sigurd Rump, 
Zurich, Switzerland. 

1,873,982. Wood Grinder Regulating Device. 
Viktor Rusterholz, assignor to Aktiengesellschaft 
Brown Boveri & Cie., Baden, Switzerland. 

1,873,983. A Thermally Operated Regulating 
and Indicating Instrument. Fritz Sieber, assignor 
to Aktiengesellschaft Brown Boveri & Cie., Baden, 
Switzerland. 

1,873,984. Indicating Device. 
den, Switzerland. 

1,873,985. Automatic Synchronizer. Paul M. 
Stivender, assignor to Allis-Chalmers Mfg. Co., 
Milwaukee, Wis. 

1,873,986. Protective Relay. Josef Stoecklin, 
assignor to Aktiengesellschaft Brown Boveri & 
Cie., Baden, Switzerland. 

1,873,987. Protective System. Albertus Van 
Gastel, assignor to Aktiengesellschaft Brown Bo- 
veri & Cie., Baden, Switzerland. 

1,873,989. Dynamo-Electric Machine Ventila- 
tion, Robert B. Williamson, assignor to Allis- 
Chalmers Mfg., Co., Milwaukee, Wis. 

1,874,000. Combined End Plate and Brush 
Holder Support for Dynamo-Electric Machines. 
Louis B. Ehrlich, assignor to The Electric Auto- 
Lite Company, Toledo, Ohio. 

1,874,018. Process of Manufacturing Luminous 
Tubes and Apparatus for Carrying Them Out. 
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We Licked Motor Noises 


Motor noises are either mechanical or electrical. 

Both can be eliminated scientifically. 

Mechanical silence comes with rigid cast iron frames, 
microscopically smooth and accurate shafts and bearings 
with minimum clearance and dependable lubrication, 
uniform air gap and perfectly balanced rotors. 

Electrical silence depends on ample magnetic cross 
section, scientifically designed windings and _ other 
factors. 

These problems to their minutest details have been 
successfully solved in Ohio Quiet Reliable Motors for 
Oil Burners, Air Conditioning equipment and all de- 
vices requiring fractional horsepower. 


THE OHIO ELECTRIC MFG. CO. 
5905 Maurice Avenue CLEVELAND 


designed to meet 


(Your Specitic requirements 


If the product you are designing 
or marketing requires a motor, make 
sure it is one that will give the utmost 
in satisfactory service. » For the motor 
is the heart of every electrically driven 
machine or appliance. 

Signal motors represent the highest 
in quality and efficiency because they 
are made for your individual needs. 
They are not stock types. » » And the 
reason for their low price lies in the fact 
that the entire motor is made in the 
Signal factory. 

Send us your specifications and 
we'll gladly send you complete infor- 
mation on Signal Fractional Horsepower 
motors made to meet your own specific 
requirements. 


SIGNAL ELECTRIC MFG. CO. 
Menominee, Michigan 














Raymond R. Machlett, assignor to Rainbow Light, 
Inc., Long Island City, N. Y. 

1,874,021. Switch Plug. Charles C. Maurer 
and Norman D. Vea, assignors to Dover Mfg. 
Co., Dover, Ohio. 

1,874,025. Switch for Motor Driven Grease 
Machines. Kenneth S. Clapp, Cleveland, Ohio. 

1,874,026. Lubricator Pump. Kenneth S. Clapp 
and Theodore H. Eickhoff, Cleveland, Ohio. 

1,874,027. Combined Driving Mirror, Parking 
and Signal Device. Edward T. Condon, assignor 
to Autopost Co., Inc., New York, N. Y. 

1,874,028. Time Controller Switch. Edward T. 
Condon, New York, N. Y. 

1,374,044. Safety Device for Elevators. Henry 
D. James, assignor to Westinghouse Elec. & Mfg. 

1,874,061. Air Circulating and Cleaning De- 

vice. Casper L. Redfield, Chicago, Ill. 
_ 1,874,067. Flaw Detector for Irregular Ob- 
jects. Elmer A. Sperry and Harcourt C. Drake, 
assignors, by mesne assignments, to Sperry Prod 
ucts, Inc., Brooklyn, N. Y. 

1,874,076. Synchronous Motor Starter. Harry 
L. Wilcox, assignor to The Elec. Controller & 
Mfg. Co., Cleveland, Ohio. 

1,874,078. Horn. John M. Aufiero, assignor to 
E. A. Laboratories, Inc., Brooklyn, N. Y. 

1,874,088. Lamp Construction. Harold B. Don- 
ley, assignor to Columbus Auto Brass Co., Co- 
lumbus, Ohio. 

1,874,090. Preparation of Rare Refractory Metal 
Powders bv Electrolysis. Frank H. Driggs, as- 
signor to Westinghouse Lamp Co. 

1,874,094. Transmission System. Hannibal C. 
Ford and Harry L. Tanner, assignors to Ford 
Instrument Co., Inc., Long Island City, N. Y. 

1,875,095. Vapor Rectifier. Arthur Gaudenzi, 
assignor to Aktiengesellschaft Brown Boveri & 
Cie., Baden, Switzerland. 

1,874,100. Selective Electrical Circuit Controll- 
ing Device. Charles Ludwig Hanel, assignor to 
Signal Engineering & Mfg. Co., New York, N. Y. 

1,874,109. High Voltage Direct Current Sys- 
tem. Ralph E. Marbury, assignor to Westing 
house Flec. & Mfg. Co. 

1,874.111 Flectrolytic Condenser. 
Mershon, New York, N. Y. 

1,874,113. Cigar Grading Machines. Jahn Law- 
ler Morgan, assignor to Jesse Satenstein, New 
York, N. Y. 

1,874,116. Electric Switch. Lawrence M. Per 
sons, St. Louis, Mo. 

1,874,117. Thermostat. Lawrence M. Persons, 
St. Louis, Mo. 

1,874,124. Electrode for Gaseous Conduction 
Tamps and Method of Making Same. Frank 
Schaefer, Kalamazoo and Ora S. Duffendack, Ann 
Arbor, Mich. 

1,874,127. Electrode for Gaseous Conduction 
Lamps and Method of Making Same. Frank 
Schaefer, Kalamazoo, and Ora S. Duffendack, 
Ann Arbor, Mich. 

1,874,138. Signal Lantern. Jonathan C. Stim- 
son, St. Louis, Mo. 

1,874,142. Relay Protective System. Egbert M. 
Tingley, Oak Park, Il. 

1,874,146. Switch. George B. Wadsworth, as- 
signor to The Wadsworth Elec. Mfg. Co., Cov- 
ington, Ky. 

1,874,154. Electrically Driven System of In- 
struments Through Keyboard and Pedals. Angelo 
Barbieri, Milan, Italy. 

1,874,159. Electric Amplifying Circuits. Bur- 
nice D. Bedford, assignor to General Electric Co. 

1,874,163. Voltage-Stabilizing Means for Di- 
rect-Current Generators. Royal C. Bergvall, as- 
signor to Westinghouse Elec. & Mfg. Co. 

1,874,171. Television System. Chester L. Davis, 
assignor to Wired Radio, Inc., New York, N. Y. 

1,874,172. Television System. Chester L. Davis, 
assignor to Wired Radio, Inc., New York, N. Y. 

1,874,179. Headlight Indicator. Andre Chris- 
tian Furo, Astoria, N. Y. 

1,874,182. Thermionic Tube. Louis A. Geb- 
hard, assignor to Wired Radio, Inc., New York. 

1,874,191. Electrooptical System. Herbert E. 
Ives, assignor to Bell Telephone Labs., Inc. 

1,874,196. Sound Ranging System. Horatio W. 
Lamson, assignor to General Radio Co., Cam- 
bridge, Mass. 

1,874,200. Electrooptical Image Producing Sys- 
tem. Emanuel C. Manderfeld, assignor to Bell 
Telephone Labs., Inc. 

1,874,207. High Frequency Applied to Plant 
Bed. Rolf Purplaw, Los Angeles, Cal. 

1,874,216. Insulation Push-Back Machine. Karl 
H. Andren, assignor to Artos Engineering Co., 
Milwaukee, Wis. 

1,874,220. Portable Surface Cleaning Tool. 
Frank E. Aurand, Chicago, III. 

1,874,220. Constant Frequency Circuits. Con- 
stantin D. Barbulesco, assignor to Paul S. Ed 
wards, Dayton, Ohio. 

1,874,232. Routing Device. William F. Groene 
and Leslie D. Reed, assignor to The Cincinnati 
Electrical Tool Co., Cincinnati, Ohio. 

1,874,234. Local-Distant Radioreceiver. Rene 
A. Braden, assignor to Radio Corp. of America. 

1,874,235. Electric Conductor. Isaac Bran- 
thwaite, assignor to The Okonite-Collender Cable 
Co., Inc., Paterson, N. J. 

1,874,240. Electric Circuit Regulator. Bvron 
A. Case, Fort Wayne, Ind., assignor to General 
Electric Co. 

1.874.241. Motion Picture Projecting Appara- 
tus. Joseph Tavani, Philadelphia, Pa. 
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1,874,244. Electric Steam Roller. Sydney N. 
Coates, Seattle, Wash. 

1,874,250. Screw Driver and Wrench Friction 
Drive. Alonzo G. Decker, assignor to The Black 
& Decker Mfg. Co., Towson Heights, Md. 

1,874,254. Electrical Automatic Fire Alarm. 
Thomas Stoker Dixon and Albert Edward Simp- 
son, assignors to The Vigilant Automatic Fire 
Alarm Co., Ltd., Christchurch, New Zealand. 

1,874,271. Resilient Mounting for Electrical 
Devices. Edward G. Fracker, assignor to Bell 
Telephone Labs., Inc., New York, N. Y. 

1,874,281. Submarine Signaling Cable. Johu 
J. Gilbert, assignor to Bell Telephone Labs., Inc. 

1,874,286. Therapeutic Device. Henry Cross, 
Los Angeles, Cal. 

1,874,287. Method of and Apparatus for Syn- 
chronization. John Hays Hammond, Jr., Glouces- 
ter, Mass. 

1,874,291. Railway Signaling System. Jay C. 
Hoffman, Akron, Ohio. 

1,874,292. Electron Discharge Apparatus. Gilles 
Holst and Balthasar Van Der Pol, assignors to 
N. V. Philips Gloeilampenfabrieken, Eindhoveu, 
Netherlands. 

1,874,295. Radio Receiving System. Alfred H. 
Hotopp, Jr., assignor to Wired Radio, Inc., New 
York, N. Y 

1,874,307. Insulating Compound. Archie R. 
Kemp, assignor to Bell Telephone Labs., Inc. 

1,874,309. Radio Circuit. Walter Louis Krahl, 
assignor to Arcturus Radio Tube Co., Newark, 


1,874,313. Loud Speaker Mounting for Auto 
mobile Radios. Ralph H. Langley, assignor to 
The Crosley Radio Corp., Cincinnati, Ohio. 

1,874,334. Locking Means for Separable Elec 
tric Fittings. Arvid H. Nero, assignor, by mesne 
assignments, to The Arrow-Hart & Hegeman Elec. 
Co., Hartford, Conn. 

1,874,355. Thermionic Valve. Henry Joseph 
Round, assignor to Radio Corp. of America. 





Design Patent 87,739. Combined Lamp and 
Horn. Arthur J. Chanter, assignor to The 
Pierce-Arrow Motor Car Co., Buffalo, N. Y 


1.874.369. Protective Means for Buried Cables 
Joseph J. Shoemaker, Clawson, Mich. 

_ 1,874,374. Control System. John H. Sole, as 
signor to Bell Telephone Labs., Inc. 

1,874,376. Process of Making Dry Cells. Wayne 
D. Staley, assignor to Burgess Battery Co., Mad 
ison, Wis. 

1,874,380. Regulated Motor System. Hugh M. 
Stroller and Edmund R. Morton, assignors to Bell 
Telephone Labs., Inc. 

1,874,383. Power Transmitting Apparatus. 
Harry L. Tanner, assignor to Ford Instrument 
Co., Inc., Long Island City, N. Y. 

1,874,404. Storage Battery. William H. Wood, 
South Euclid, Ohio. 

1,874,407. Electrical Protective Device. Fred- 
erick W. Young, assignor to Rainbow Light, Inc., 
Long Island City, N. Y. 


1,874,417. Electric Furnace. Thaddeus F. 
Baily, Alliance, Ohio. 
1,874,428. Alternating Current Vapor Elec 


trical Device. Lester F. Bird, assignor to Hano- 
via Chemical & Mfg. Co., Newark, N. J. 

1,874,430. Synchronized Remote Control Sys 
tem. Andre Blondel, Paris, France. 

1,874,435. Outlet Box Supporting Device. 
Stephen N. Buchanan, assignor to The Thomas & 
Betts Co., Elizabeth, N. J. 

1,874,445. Ozonizer. Arthur W. Conley, as 
signor, by mesne assignments, to The Corozone 
Company, Wilmington, Del. 

1,874,466. Transmission Regulating System. 
Charles S. Demarest, assignor to American Tele 
phone & Telegraph Company. 

1,874,477. Electrically Operated Timing Mech 
anism. Charles Fayer, assignor to Wappler Elec- 
tric Company, Inc., Long Island City, N. Y. 

1,874,478. Mounting for X-Ray Tubes. Charles 
Fayer, assignor to Wappler Electric Co., Inc. 

1,874,479. Electrically Orerated Hair Curler. 
Charles Fayer, assignor to Wanpler Elec. Co. 

1,874,480. Speech Translating System and 
Method. Edward A. Filene, Boston, Mass. 

1,874,481. Telephone Cable. Ernst Fisher. as 
signor to Siemens-Schuckertwerke Aktiengesell- 
schaft, Berlin-Siemensstadt, Germany. 

1,874,492. Electric Wave Transmission. Albert 
G. Ganz, assignor to Bell Telephone Labs., Inc. 

1,874,507. Electrical Connecter. John M. Grib 
bie, assignor to Shakeproof Lock Washer Co.. 
Chicago, Ill. 

1,874,508. Alternating Current Welder. Her 
man Gronau, Cincinnati, Ohio. 

1,874,513. Traffic Signal Controller. 
I. Hall, assignor to General Electric Co. 

1,874,528. Gas Filled Discharge Tube. Gustav 


Chester 


Ludwig Hertz, assigner to N. V. Philips’ Gloei- 
lampenfabrieken, Eindhoven, Netherlands. 

1,874,537. Manufacture of Vacuum Devices. 
Edwin K. Jaycox, assignor to Bell Telephone 
Laboratories, Inc.. New York, Y. 

1,874,542. Insulating Coating for Filaments 
and Method of Applying the same. John Kaul, 
assignor to Arcturus Radio Tube Co., Newark, 
1,874,548. Electrical Control Device, John 
Kremer, assignor to Charles Engelhard, Inc., 
Newark, N. J. 

1,874,563. System for Producing High Voltage 
Direct Currents. De Loss K. Martin, assignor to 
American Telephone & Telegraph Co. 

1,874,577. Revolving and Stationary X-Ray 
Screen. Montford Morrison, assignor to West- 
inghouse X-Ray Company, Inc. 

1,874,593. Electrical Connector. Carl G. Ol- 
son, assignor to Shakeproof Lock Washer Co., 
Chicago, Ill. 

1,874,594. Electrical Connector. Carl G. Ol- 
son, assignor to Shakeproof Lock Washer Co., 
Chicago, [Il. 

1,874,619. Automatic Fire Regulation System 
For Steam Boilers. Heinz Rabe, assignor to 
Seimens-Schuckertwerke Aktiengesellschaft, Ber- 
lin-Seimenstadt, Germany. 

1,874,640. Motor Controller. Edwin W. See- 
ger, assignor by mesne assignments, to Cutler- 
Hammer, Inc., Milwaukee, Wis. : 

1,874,662. Automatic Control For Air Vehi- 
cles. Anton L. Veit. San Francisco, Cal., as- 
signor of one-half to William Wagner, San Fran- 
cisco, Cal. 

1,874,672. X-Ray Shield. Reinhold H. Wapp- 
ler, assignor to Wappler Electric Co., Inc., Long 
Island City, N. Y. 

1.874.707. Electric Discharge Apparatus. Ar- 
thur A. Oswald, assignor to Western Elec. Co., 
Inc., New York, N. Y. 

1,874,710. Regulator For Oil Burner. Law- 
rence M. Person, assignor to Cook Electric Co., 
Chicago, Tl. 

1.874.716. Electric Regulator. Hugh M. Stol- 
ler, assignor to Western Electric Co., Inc., New 
York, N. Y. 

1,874,725. Storage Battery. Grant Wheat, as 
signor to Koehler Mfg. Co., Marlboro. Mass. 

1,874,744. Resistor Mounting. Clarence J. 
Ifathorn, assignor to Stakpole Carbon Co., St. 
Marys, Pa. 

1,874,748. Depolarizing Mix for Dry Cells. 
Joseph M. Henderson, assignor to Burgess Bat- 
tery Co., Madison, Wis. 

1,874,753. Controlled Arc Discharge Appara 
tus. Albert W. Hull, assignor to General Elec- 
tric Co. 

1,874,759. Electrolytic Means for the Protec 
tion of Boilers. Alexander Kirkaldy, assignor to 
Electro Anti-Corrosion Corp., New York, N. Y. 

1,874,774. Electric Synchronizing System. 
Alan Julian Maddock, assignor to General Elec- 
tric Co. 

1,874,777. Electric Power Control Anparatus. 
Ilarold T. Maser, assignor to General Elec. Co. 

1,874,778. Electric Heating System. Rene 
Mayer, Columbus, Ohio, assignor of one-half to 
Hugo Neyer, Vienna, Austria. a 

1,874,787. Means for Cooling Thermionic 
Valves. Bertie Dore Leworthy Mogridge, assign- 
or to Radio Corp. of America. 

1,874,788. Flash Light Switch. Josenh I. Mo 
ran, assignor to Scovill Mfg. Co., Waterbury, 
Conn. 

1,874,797. No-Volt Tripping Mechanism for 
Electrical Switches. Frederick James Pavitt, 
Brighton, England. 

1,874,800. Coupling System for Regulating Ap- 
paratus. Werner Pontow, assignor to Westing- 
house Elec. & Mfg. Co. 

1,874,806. Transformer Core. Hugh G. Ross, 
assignor to Westinghouse Elec. & Mfg. Co. 

1,874,808. Switch Plant. Sigwart Ruppel, 
Frankfort-On-the-Main, Germany. 

1,874,810. Electrically Controlled Milling Ma- 
chine for Metal. Leon Saives, assignor to Louis 
Renault, Billancourt, France. 

1,874,824. Automatic Control Equipment for 
Load Tan Changers. Franklin Lloyd Snyder and 
Tlomer B. West, assignors to Westinghouse Elec. 
& Mfg. Co. 

1,874,825. Wire Connecter. William R. Som- 
mer, assignor to Jiffy Wire Connector Company, 
Hackensack, N. J. 

1,874,828. Portable Fuse Box and Outlet Box. 
Charles Suss, Glassport, Pa. 

1,874,835. An Electrolytic Cell Used in Chem- 
ical Manufacture. Daniel Townend, and Nelson 
C. White, assignors to Fields Point Mfg. Corp., 
New York, N. Y. 

1,874,840. Rectification of Alternating Current. 
Raymond H. Williamson, assignor to General 
Electric Co. 

1,874.843. Air Cooling Attachment for Electric 
Fans. Charles Adler. Jr., assignor to The Adler 
Safety Control Co., Baltimore, Md. 

1,874,845. Crystal Subharmonic Generator. Wal- 
ter Albersheim, assignor to Radio Corporation of 
America. 

1,874.865. Acoustic Combining Svstem. Harold 
H. Beverage, assignor to Radio Corporation of 
America. 

1.874.866. Method and Means for Fliminating 
Fading on Short Wave Lengths. Harold H. Bev- 
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for time clocks, burglar alarms, telephones, 
exciter lamps, speakers, signal systems, charg- 
ing batteries, amplifiers, amateur and broad- 
cast transmitting tube filament supply, volume 
indicators, relays, electric fuel pumps, electric 
organs and many other types of direct current 
equipment. Let our engineers assist you. 
Write for literature 


The B-L ELECTRIC ad - oS 
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Reputation | 


To protect our customer’s, as well as our own 
reputation, we maintain a complete inspec- 
tion department where every piece is care- 
fully inspected for tolerances or whatever 
items the specifications might call for. 


When you need moulded parts that must be 
absolutely exact to specification you can give 
your order to AUBURN with complete con- 
fidence. 


We shall be pleased to quote on your 
present needs. 





BUTTON WORKS; 


AUBURN, N. Y. 


Manufacturers of Celluloid Sheets and Rods. Molders 
of Bakelite, Durez, Celluloid, Lumarith, Beetle, ete. 
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SHARON 
Specifications 
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“Sharon Specifications” provide the 
combined advantages of a high grade 
product and an outstanding engineering 


service ... steel strip and sheets of finest 
welding quality and workability .. . ex- 
perienced engineering and metallurgical 
cooperation that determines correct 
specifications for your particular require- 
ments. Improved quality of finished 
products, increased production efficiency, 
and greater economy are material results 
that have been gained by steel strip and 
sheet users through “Sharon Specifica- 
tions.” Learn first hand the practical 
benefits of this important, modern steel 
service. If you will drop us a line we 
will start a “Sharon Specifications” engi- 
neer to work on your own product 
problem. 


SHARON STEEL HOOP CO., SHARON, PA. 


SHARON 
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STRIP STEELS 
Enametilte 


ENAMELING LRON 
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erage and Harold O. Peterson, assignors to Radio 
Corporation of America. 

1,874,869. Signaling by Frequency Modulation. 
Otto Bohm, assignor to Telefunken Gesellschaft 
fur Drahtlose Telegraphie M.b.H., Berlin, Ger- 
many. 

1,874,878. Method of and Apparatus for Com- 
bustion Control. Edward S. Bristol, assignor to 
Leeds & Northrup Co., Philadelphia, Pa. 

1,874,891. Keying Circuit Arrangement for 
Transmitters. Werner Buschbeck, assignor fo 
Telefunken Gesellschaft fur Drahtlose Telegraphie 
M.b.H., Berlin, Germany. 

1,874,899. ,Measuring Instrument. Henri Chi- 
reix, assignor to Compagnie Generale de Tele- 
graphie Sans Fil, Paris, France. 

1,874,906. Kitchen Ventilator. Charles V. Col- 
vin and Richard A. Foster, Lansing, Mich. 

1,874,909. Thermostat. James W. Conklin, as- 
signor to Radio Corporation of America. 

1,874,910. Method of and Means for Eliminat- 
ing Aperiodic Disturbances. Friedrich Conrad, 
assignor to Siemens & Halske, Aktiengesellschaft, 
Siemensstadt, near Berlin, Germany. 

1,874,911. Freezing Temperature Indicator. 
David N. Crosthwait, Jr., assignor to C. A. Dun- 
ham Company, Marshalltown, Iowa. 

1,874,935. Radio Receiving System for Air- 
craft. Frederick H. Drake, Lewis M. Hull and 
William D. Loughlin, assignors, by mesne assign- 
ments, to Radio Corporation of America. 

1,874,936. Electrical Structure. William Du- 
bilier, assignor to Dubilier Condenser Corp., New 
York, N. Y. 

1,874,941. Aerial System for Wireless Signal- 
ing. Thomas Lydwell Eckersley, assignor to Radio 
Corporation of America. 

1,874,944. Battery Tool. Louis Fabian, To 
ledo, Ohio. 

1,874,948. Fuse. Jay R. Fogal, San Francisco. 

1,874,949. Fuse. Jay R. Fogal, San Francisco. 

1,874,954. Induction Meter. Hans Frohlich and 
Theodor Hausch, assignors to Landis & Gyr, A-G. 
Zur, Switzerland. 

1,874,958. Coupling System for High Fre- 
quency Transmitters. Louis A. Gebhard, as- 
signor, by mesne assignments, to Wired Radio, 
Inc., New York, N. Y. 

1,874,960. Means for Vibrating Crystals. Erich 
Giebe and Adolf Scheibe, assignors to Radio Cor 
poration of America. 

1,874,966. Aerial System and Feeding System 
Therefor. Ernest Green, assignor to Radio Cor- 
poration of America. 

1,874,967. Clock Mechanism. William H. 
Greenleaf, assignor to Western Clock Company, 
Yeru, Ill, 

1,874,977. High Frequency Meter Connection. 
Clarence W. Hansell, assignor to Radio Corpora 
tion of America. 

1,874,978. Transmission System. Clarence W. 
Hansell, assignor to Radio Corporation of 
America. 

1,874,979. Phase Multiplier and Modulator. 
Clarence W. Hansell, assignor to Radio Corpora- 
tion of America. 

1,874,980. Piezo-Electric Crystal. Clarence W. 


Hansell, assignor to Radio Corporation of 
America. : 

1,874,981. Voltage Regulator. Clarence W. 
H-nsell, assignor to Radio Corporation of 
America. 

1,874,982. Frequency Changer. Clarence W. 
Hansell, assignor to Radio Corporation of 
America. 


1,874,983. Ultra Short Wave Antenna System. 
Clarence W. Hansell, assignor to Radio Corpora- 
tion of America. 

1,874,993. Radio Apparatus for Intercommuni- 
cation or Duplex Operation. Karl Heffner, as- 
signor to Telefunken Gesellschaft fur Drahtlose 
Telegraphie m.b.H., Berlin, Germany. 

1,875,002. Discharge Tube with Glow Cathode. 
Gilles Holst, assignor to Naamlooze Vennootschap 
Philips Gloeilampenfabrieken, Eindhoven, Nether- 
lands. 

1,875,004. Permanent Magnet. George Donald 
Lee Horsburgh and Henry Swift Levick, Sheffield, 
England, assignors of one-half to Swift Levick 
and Sons, Ltd., Sheffield, England. 

1,875,020. Electric Controlling Apparatus. 
Haroutiun K. Kouyoumjian, assignor to Ward 
Leonard Electric Company, Mt. Vernon, N. Y. 

1,875,021. Radio Signaling System. Fred Hu- 
ton Kroger, assignor to Radio Corporation of 
America. 

_ 1,875,025. Grid Modulated Tube. Wilhelm 
Kummerer, assignor to Telefunken Gesellschaft 
fur Drahtlose Telegraphie, m.b.H., Berlin, Ger- 
many. 

_ 1,875,027. Atmospheric Disturbance Elimina- 
tion. Karl Kupfmuller, and August Jipp, as- 
signors to Siemens & Halske, Aktiengesellschaft 
Siemensstadt, near Berlin, Germany. 

1,875,041. Control for Battery Charging and 
Lighting Systems. Bennett M. Leece, assignor to 
The Leece-Neville Company, Cleveland, Ohio. 

1,875,042. Generator Regulator. Bennett M. 
Leece, assignor to The Leece-Neville Company, 
Cleveland, Ohio 

1,875,043. Voltage Regulation. Bennett M. 
Leece and Dale S. Cole, assignors to The Leece- 
Neville Co., Cleveland, Ohio. 

1,875,048. Light Pencil. George Levene, as- 
signor to Massachusetts Memorial Hospitals, Bos 
ton, Mass. 
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1,875,050. Antenna. Nils E. Lindenblad, as- 
signor to Radio Corporation of America. 

1,875,057. Multiple Unit High Frequency Am- 
plifier. Siegmund Loewe, assignor to Radio Cor- 
poration of America. , 

1,875,058. Process of Making Electron Dis- 
charge Devices. Siegmund Loewe, assignor to 
Radio Corporation of America. ; 

1,875,059. Tuned Receiver Tube. Siegmund 
Loewe, assignor to Radio Corporation of America. 

1,875,063. Narrow- Tape Recorder for High 
Speed Telegraphy. Werner Ludenia and Fritz 
Schroeter, assignors to Telefunken Gesellschaft fur 
Drahtlose Telegraphie m.b.H., Berlin, Germany. 

1,875,066. Welding Machine. Allis M. Mac- 
Farland, assignor to The Reflex Electrical Prod- 
ucts Co., Cleveland, Ohio. 

1,875,078. Electric Circuit Installation. Michael 
W. McArdle, Chicago, IIl. 

1,875,087. Piezo Electric Oscillator. Alexander 
Meissner, assignor to Telefunken Gesellschaft fur 
Drahtlose Telegraphie m.b.H., Hallesches, Ber- 
lin, Germany. 

1,875,091. Electron Tube Transmitter. Ray- 
mond B. Meyer, assignor by mesne assignments, 
to Wired Radio, Inc., New York, N. Y. 

1,875,094. Lamp Shade. Walter Mietke, Ber- 
lin, Germany. 

1,875,101. Outlet Box. James A. Morrell, St. 
Louis, Mo. 

1,875,106. Discharge Tube Having an Indi- 
rectly Heated Cathode. Johannes Gybertus Wil- 
helm Mulder, assignor to Radio Corporation of 
America. 

1,875,123. Grid-Biasing Unit Fed by Alternat- 
ing Current. Ekko Oosterhuis and Jacob Marinus 
Unk, assignors to Radio Corporation of America. 

1,875,132. Shielding for High Frequency Ap- 
paratus. Harold O. Peterson, assignor to Radio 
Corporation of America. 

1,875,140. Radio Receiving Apparatus. Edwin 
L. Powell, assignor, by mesne assignments, to 
Wired Radio, Inc., New York, N. Y. 


~~ 
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Design Patent 87,651. Casing for Temper- 

ature Indicators. Harry P. Sparkes and Fer- 

nald 8. Stickney, assignors to Westinghouse 
Elec. & Mfg. Co. 


1,875,147. Incandescent Lamp. Caesar Rave, 
I_uckenwalde, Germany. 

1,875,151. Glow Relay Tube. Harvey Clayton 
Rentschler, assignor to Westinghouse Lamp Com- 
pany. 

1,875,161. Fuse. Irwin G. Rooder, Brooklyn, 
ay e 

1,875,165. Method for Wireless Communica- 
tion. Fritz Schroeter, assignor to Telefunken Ge- 
sellschaft fur Drahtlose Telegraphie m.b.H., Ber- 
lin, Germany. 

1,875,170. Grid Forming Apparatus. Harold 
\. Snow, assignor, by mesne assignments, to 
Radio Corporation of America. 

1,875,171. Sound Projecting Apparatus. Le 
Roy A. Sprague and Charles F. Dorsch, Mo- 
desto, Cal. 

1,875,179. Connecting Device. Willis O. 
Prouty, assignor to Metlox Corporation, Ltd., 
Manhattan Beach, Cal. 

1,875,192. Starter and Re-starter for Engines. 
leslie H. Middleton, assignor to Schwarze Elec- 
tric Company, Adrian, Mich. 

1,875,203. Self-Ventilating High-Speed Arma- 
tire. Vincent G. Apple, Dayton, Ohio. 

1,875,204. Commutator and Method of Making 
It. Vincent G. Apple, Dayton, Ohio. 

1,875,205. Dynamo-Electric Machine. Vincent 
G, Apple, Dayton, Ohio. 

1,875,206. Insulation Incased Stator with Glass 
Lining. Vincent G. Apple, Dayton, Ohio. 

1,875,207. Alternating Current Motor. Vin- 
cent G. Apple, Dayton, Ohio. 

1,875,212. Superpotential Drain. 
Sennett, Decatur, Ga. 

1,875,217. Circuit Controller. Eugene R. Ca- 
richoff, assignor to General Electric Co. 

1,875,219. Current Tap with Plural Extensions. 
Elliott Clemence, assignor, by mesne assignments, 
to The Monowatt Electric Corp., Bridgeport, Conn. 

1,875,222. Heater Arrangement for {ndirectly 
Heated Cathodes. Henry L. Crowley, assignor to 
as id L. Crowley & Co., Inc., West Orange, 

1,875,224. Electric Wiring Apparatus. Victor 
R. Despard, assignor to Pass & Seymour, Inc., 
Syracuse, N. Y. 

1,875,225. Lock Switch. Victor R. Despard, 
assignor to Pass & Seymour, Inc., Syracuse, N. Y. 

1,875,236. Electric Heating. Chester I. Hall, 
assignor to General Electric Co. 

1,875,241. Electrical Cord Terminal. Joseph A. 
Idank, assignor to General Electric Co. 

1,875,250. Electrical Frequency Changer. Orin 


Charles E. 





P. McCarty and Aram Boyajian, assignors to 
General Electric Co. 

1,875,261. Apparatus for Applying Heat for 
Therapeutic and Other Purposes. Arthur Pot, as- 
signor of forty-nine one-hundredths to William S. 
Jennings, New York City, and fifty-one one- 
hundredths to Henry Levell, Mount Vernon, 
N. Y. 


1,875,263. System for Starting Electric Mo- 
tors. Rudolf Richter, assignor to Radio Patents 
Corp., New York, N. Y. 

1,875,270. Electric Socket. Harold E. Slade 
and John Gehring, assignors to Beaver Mfg. Co., 
Jersey City, N. J. . 

1,875,279. Electrical Regulating Apparatus. 
Louis W. Thompson, assignor to General Electric. 

1,875,280. Electrical Regulator. _ Louis Ww. 
Thompson, assignor to General Electric Co. 

1,875,298. Electric Induction Furnace. William 
Steell Jackson, assignor to Ajax Electrothermic 
Corporation, Trenton, N. J. 

1,875,306. Immersion Heater Attachment and 
Removal Mechanism. Selden T. Williams, as- 
signor, by mesne assignments, to General Elec- 
tric Co. 

1,875,313. Resistance Dependent Selective Re- 
lay. Sigurd Rump, assignor to Aktiengesellschaft 
Brown eani & Cie., Baden, Switzerland. 

1,875,324. Electromechanical Vibrator Mount- 
ing. Ward E. Bower, Washington, D. C. 

1,875,327. Turbine Control Mechanism. Clar- 
ence B. Campbell, assignor to Westinghouse Elec. 
& Mfg. Co. 


1,875,329. Frequency Regulating System. 
Henri Chireix, Paris, France. 
1,875,347. Piezo-Electric Crystal. Alexander 


Meissner, assignor to Telefunken Gesellschaft fur 
Drahtlose Telegraphie m. b. H., Berlin, Germany. 

1,875,350. Traffic Signal Service. Vern M. 
Osborn, Los Angeles, Cal. 

1,875,358. Electric Transformer. Joseph G. 
Sola, assignor to Solar Corporation, Chicago, Ill. 

1,875,359. Moisture Indicating Instrument for 
Wood. Chauncey Guy Suits, Schenectady, N. ‘Y., 
and Matthew Elbridge Dunlap, Madison, Wis., 
dedicated to the free use of the Government and 
the Public. 

1,875,360. Condenser System. Albert H. Tay- 
lor, assignor to Wired Radio, Inc., New York. 

1,875,367. Resynchronizing Means for Traffic 
Signaling Systems. Carl H. Bissell, assignor to 
Crouse-Hinds Company, Syracuse, N. Y. 

1,875,369. Thermostat. Howard D. Colman, 
Rockford, Ill. 

1,875,376. Manipulating Tool for High Tension 
Transmission Lines. William D. Hamer and Clar- 
ence E. Chatfield, and Brent Mills, assignors to 
Transelectric Company, Indianapolis, Ind. 

1,875,378. Fusible Disconnecting Plug. Harold 
P. Hastings, assignor to Crouse-Hinds Company, 
Syracuse, N. Y. 

1,875,415. Electric Fuse. Henry T. Bussmann, 
St. Louis, Mo. 

1,875,436. Brake. Joseph E. Frese, Baltimore, 


Md. 

1,875,455. Combined Container and Lamp 
Shade. Jesse Warrington Hayes and Alma B. 
Hayes, Takoma Park, Md. 

1,875,503. Protected Hydrogen Electrode. Ben 
W. Rowland, assignor to the Goodyear Tire & 
Rubber Co., Akron, Ohio. , 

1,875,510. Float Switch. Paul F. Shivers, as- 
signor to Minneapolis-Honeywell Regulator Co., 
Minneapolis, Minn. 

1,875,510. Sign. Julius Steinmets, Winthrop, 
Mass. 

1,875,546. Handle Lock for Car Switches. 
Carl J. Anderson, Chicago, Ill. 

1,875,550. Lighting Fixture. George L, Barnes, 
Los Angeles, Cal. 

1,875,569. Safety Control Switch for Burner 
Motors. James O. Davis, assignor to Minneapolis- 
Honeywell Regulator Co., Wabash, Ind. 

1,875,590. Current Transformer. Stanley S. 
Green, assignor to Duncan Electric Mfg. Co., 
Lafayette, Ind. 

1,875,607. Airplane Inner-Controlled Spot 
Lamp. Robert H. Hummert, assignor to The 
S. H. Thomson Mfg. Co., Dayton, Ohio. 

1,875,624. System of and Apparatus for Test- 
ing Radio Receivers. Charles A. Lowry, assignor 
to De Forest-Crosley Radio Co., Ltd., Toronto, 
Ontario, Canada. 

1,875,625. Electric Blinker. 
Brooklyn, N. Y. 

1,875,627. Storage Battery Locomotive. Ray- 
mend Mancha and Charles E. Stoltz, assignors, 
by Mesne assignments, to Goodman Mfg. Co., 
Chicago, Ill 

1,875,669. Pressure Affected Circuit Con- 
troller. Paul F. Shivers, assignor to Minneapo- 
lis-Honeywell Regulator Co., Minneapolis, Minn. 

1,875,685. Heating and Ventilating Apparatus. 
James L. Waterbury, Springfield, Ohio. 

1,875,692. Arrangement for Electric Incandes- 
cent Lamp. Ringhald Per Alfred Andersson, 
Stockholm, Sweden. 

1,875,732. Sealing Device for Use with Elec- 
tric Cables and Other Apparatus. Worsley Holt- 
tum, assignor to British Insulated Cables, Ltd., 
Prescot, England. 

1,875,742. Brake Testing Machine. Harold W. 
Langbein, assignor to Brake Synchrometer Co., 
Boston, Mass. 

1,875,744. Arrangement for Dispensing Badly 
Conductive Substances in Vacuum Valves. Bern- 
hard Loewe, Berlin, Germany. 
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Favorable comment is often made on 
the fine appearance of the Leland motor. 
That is appreciated. Distinctive con- 
tour, artistic lines and extra care in 
finish undoubtedly are elements in the 
growing acceptance of Leland motors. 
Of still greater importance and a point 
on which Leland designers would lay 
particular stress is the internal con- 
struction—emphasizing distinctive fea- 
tures that make the Leland motor so 
sturdy, smooth and quiet in operation. 
We now call attention to another char- 
acteristic—the Leland cradle mounting. 
Not only does this type of mounting 
afford complete flexibility, absorbing all 
noises of inherent vibration, but it also 
provides a fixed relation of the shaft. 
In other words, the shaft cannot be 
pulled out of line or varied in height. 
sd This particular design has been very 

* ; successful on oil burners, stokers and 
PORCELAIN —— refrigerators and those engaged in the 
Thirty years of service to | a SELF manufacture of such appliances are 


the electrical industry, Og em urged to observe this motor in opera- 
and a plant equipped to S | tion, comp 


are it and test it. 
handle its most exacting ‘ 
demands are worth your } A. C. Repulsion-Induction. 


nvestigation. . 
ay of Electrical | ¥ D. C. Compound-Wound. 


Porcelain Since 1899 mee . A. C. Polyphase. 
Che be N Interchangeable frames. 
STAR. a Special designs where required. 
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Our many years successful experience as 
manufacturers of capacitors for the cor- 
rection of power factor thoroughly 
qualifies us in the Capacitor Motor field. 


Let us solve your capacitor problems 


Other 
ACME WIRE MAGNET WIRE — COILS 
Products VARNISHED INSULATIONS 


THE ACME WIRE CO. 


New Haven, Conn. 
Branch Offices in Principal Cities 
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1,875,748. Combined Traffic and Alarm Sys- 
tem. Alexander J. Massey, Los Angeles, Cal. 

1,875,760. Process for Producing Magnesium 
Metal by Electrolysis. Gustav Pistor and Robert 
Suchy and Wilhelm Moschel, assignors, by mesne 
assignments to Magnesium Development Corp. 

1,875,763. Compound Synchronous Motor. Cor- 
nelius P. Robinson, assignor to the Ideal Elec. & 
Mfg. Co., Mansfield, Ohio. 

1,875,765. Vacuum Switch. Arthur Scherbius, 
Berlin-Wannsee, Germany. 

1,875,787. Process of Melting or Heating Ma- 
terial in an Electric Furnace. Karl Gustaf Wen 
nerstrom, Malmkoping, Sweden. 

1,875,788. Stroboscope. Philip C. Wentworth 
and James H. Avery, assignors to National Ring 
Traveler Co., Providence, R. I 

1,875,800. Synchronizing Clock. James W. 
Bryce, assignor to International Time Recording 
Co. of New York, Endicott, N. Y. 

1,875,801. Synchronizing Clock System. James 
W. Bryce, assignor to International Time Record- 
ing Co. of New York, Endicott, N. Y. 

1,875,810. Transmitter for Fire Alarm Sys- 
tems. George F. Harter, assignor to The Standaril 
Electric Time Co., Springfield, Mass. 

1,875,814. Color Screen Control. John H. 
Kliegl, assignor to Kliegl Bros. Universal Elec. 
Stage Lighting Co., Inc., New York, N. Y. 

1,875,833. Stylus for Telautographs. Arleigh 
N. Van Nostrand, assignor to Telautograph Corp., 
New York, N. Y. 

1,875,837. Radio Receiving Apparatus. Harold 
A. Wheeler, assignor to Hazeltine Corp. 

1,875,844. Electric Heating Device. Robert 
Braunagel, Victoria, British Columbia, Canada. 

1,875,853. Railway Traffic Controlling Appa- 
ratus. John P. Coleman, assignor to The Union 
Switch & Signal Co., Swissvale, Pa. 

1,875,859. Electrical Relay System. Philip H. 
Dowling, assignor to The Union Switch & Signal 
Co., Swissvale, Pa. 

_ 1,875,868. Automatic Voltage Controller. Wil- 
liam C. Heald, Bellows Falls, Vt. 

1,875,853. Railway Traffic Controlling Appa- 
ratus. Ronald A. McCann, assignor to The Union 
Switch & Signal Co., Swissvale, Pa. 

1,875,882. Electrical Hair Waver. Tomlinson 
I. Moseley, assignor to Pacific Hair Goods Co.. 
San Francisco, Cal. 

1,875,928. Electric Heat Shut-off for Wate: 
Heaters. Luther D. Lovekin, Villa Nova, Pa. 

1,875,931. Advertising Change-Receiving Tray. 
Arthur Mihalka and Adalbert Wiese, New York. 
N. Y., assignors of one-half to Armand FE. Lack- 
enbach. 

1,875,940. Picture Transmission. Fritz Schro- 
ter, assignor to Telefunken Gesellschaft fur Draht- 
lose Telectaphie m. b. H., Berlin, Germany. 

1,875,942. Induction Train Control Apparatus. 
Daniel Herbert Schweyer, Easton, Pa. 

1,875,951. High Frequency Electrical System. 
Albert Hoyt Taylor and Leo C. Young, Washing- 
ton, D. C. 

1,875,952. Circuit for Purifying High Fre- 
quency Radiation. Albert H. Taylor, Washing- 
ton, D. C. 

1,875,953. Piezo Electric Crystal Control Sys- 
tem. Albert H. Taylor, Washington, D. C. 

1,875,956. Multiple Parallel Flash Light. Her 
man K. Thiel, Lakeland, Minn. 

1,875,961. Circuit Arrangements for Smoothing 
a Direct Current Ripple. Harold Van Suchtelen, 
assignor to Radio Corporation of America. 

1,875,963. Metal Vapor Lamp. Stephen Von 
Bogandy and Laszlo Wamoscher, Berlin, Ger- 
many. 

1,875,968. Static and Magnetic Shield. Otto 
Weeber, assignor to Siemens & Halske, Aktien- 
gesellschaft, Siemensstadt near Berlin, Germany. 

1,875,981. Incandescent Electric Lamp Bulb. 
Henry H. Blau, assignor to Macbeth-Evans Glass 
Co., Charleroi, Pa. 

1,875,983. Means for Actuating a Water 
Flushing Device. Amedee Lucien Roger Bourdet, 
Bordeaux, France. 

1,876,013. Railway Braking Apparatus. John 
W. Livingston, assignor to The Union Switch 
& Signal Co., Swissvale, Pa. 

1,876,014. Railway Car Retarder. John W. 
Livingston, assignor to The Union Switch & Sig- 
nal Co., Swissvale, Pa. 

1,876,020. Electric Clock. James R. Putnam, 
assignor to Waterbury Clock Co., Waterbury, 
Conn. 

_ 1,876,049. X-Ray Tube. Thomas H. Forde and 
Newton W. Mellars, assignors to Formell Corp., 
Ltd., San Francisco, Cal. 

1,876,053. Electric Hot Water Heater. Louis 
B. Hyde, Detroit, Mich. 

1,876,058. Electric Flash Light. Daniel Paul 
Albert Andre Kayser, Paris, France. 

1,876,075. Electric Cutting Machine for Cut- 
ting Out Woven Fabrics. Karl Reichert, Sr., 
and Karl Reichert, Jr., Cannstatt, Germany. 

1,876,082. Boundary Light for Airports and 
Like. Benson R. Shaw and Frank Buchanan, as- 
signore to Crouse-Hinds Co., Syracuse, N. Y. 

1,876,083. Electric Discharge Device. Charles 
Spaeth, Flushing, N. Y. 

1,876,103. Water Cooled Electron Tube Assem- 
bly. Arthur M. Trogner, assignor to Wired Ra- 
dio, Inc., New York, N. Y. 

1,876,106. Power Stage Arrangement. George 
L. Usselman, assignor to Radio Corp. of America. 

1,876,107. Carrier Suppression Modulator. 
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George L. Usselman, assignor to Radio Corpora- 
tion of America. 

1,876,109. Device for Modulating the Frequenc 
of Electric Oscillations. Balthasar Van Der Pol, 
assignor to Radio Corporation of America. — 

1,876,113. Magnet for Converting Electric Os- 
cillations into Acoustic Ones on Conversely. Roe- 
lof Vermeulen, assignor to Radio Corporation of 
America. ; 

1,876,116. Electrical Resistance Unit. Carl L. 
Weichelt, assignor to Wirt Co., Philadelphia, Pa. 

1,876,124. Wireless Telegraph and Telephony. 
George Maurice Wright, assignor to Radio Cor- 
poration of America. : 

1,876,133. Electrical Switch. Norman B. Chace, 
Cincinnati, Ohio. 

1,876,159. Receiving System. Leo C. Young, 
assignor, by mesne assignments, to Wired Radio, 
Inc., New York, N. Y. 

1,876,162. Thermionic Valve System. Humfrey 
Andrewes, assignor, by mesne assignments, to 
British Radiostat Corp., Ltd. 

1,876,164. Magnetic Device for Sound Trans- 
mission Devices. Edwin S. Pridham, assignor to 
The Magnavox Co., Oakland, Cal. 

1,876,201. Traffic Signal. James W. Bryce, as- 
signor to International Time Recording Co., Endi- 
cott, N. Y. . E 

1,876,235. Commutator Shorting Device for 
Motors. Tatsujiro lio, Meguro Machi, Ebara 
Gun, assignor to Toa Denki Kabushiki Kaisha, 
Shibuya Machi, Toyotama Gun, Tokyo Fu, japan 

1,876,272. Fog Penetrating Televisor. oseph 
Verne Bayer, Floresville, Tex. 

1,876,281. Burner Control. Robert J. Eiseman, 
assignor to The K-W Ignition Corp., Cleveland, 
Ohio. a , 

1,876,287. Radio Apparatus. Neil S. Gilbert 
and Albert L. Fletcher, Springfield, Mass. 





Design Patent 87,626. Food Beater. Ben- 
jamin H. Decker and Frederick EF. Andersen 
assignors to Dawn Mfg. Corp., Chicago, Il. 


1,876,293. Electric Calculating Machine. Rolf 
Hofgaard, assignor, by mesne assignments, to 
Hofgaard-Remington Corp., New York, N. Y. 

1,876,294. Calculating Machine. Rolf Hof- 
gaard, assignor, by mesne assignments, to Hof- 
gaard-Remington Corp., New York, N. Y. 

1,876,295. Unmpolarized Electromagnetic Relay. 
Rolf Hofgaard, assignor, by mesne assignments, 
to Hofgaard-Remington Corp., New York, N. Y. 

1,876,296. Calculating Machine. Rolf Hof- 
gaard, assignor to Hofgaard-Remington Corp., 
New York, N. Y. 

1,876,318. Radio Antenna. Daniel C. Senter 
and Andrew F. Senter, Grandview, Mo. 

1,876,320. Switching and Relay System. Ar- 
thur M. Trogner, assignor to Wired Radio, Inc., 
New York, N. Y. 

1,876,321. Automatic Switch for Left-Right 
Turns of Motor Vehicle Devices. Nicholas Ochi- 
noff, San Francisco, Cal. 

1,876,324. Ground Resistance Meter. Stephen 
W. Borden, Summit, N. J. 

1,876,350. Electric Conductor. Edwin J. 
Schneider and Merritt B. Brandt, assignors, by 
mesne assignments, to General Cable Corp., New 
York, N. Y. 

1,876,385. Utility Flash Light. William J. 
Baker, Newport, Ky. 

1,876,397. Brake Control. John B. N. Car- 
doza, assignor to Bendix Aviation Corp., New 
York, N. Y. 

1,876,426. Fuse Indicator. Frank C. La Mar, 
assignor to Great Western Fuse Co., New York. 

1,876,427. Electrical Circuit Regulating 
Means. Thomas C, Lennox, assignor to General 
Electric Co. 

1,876,428. Converting Apparatus. Thomas C. 
Lennox, assignor to General Electric Co. 

1,876,436. Phase Failure and Phase Reversal 
Protective System. Carroll Stansbury and Glen- 
don C. Brown, assignors to Cutler-Hammer, Inc., 
Milwaukee, is. 

1,876,437. X-Ray Apparatus. Julius B. Wantz, 
assignor to General Electric X-Ray Corp., Chi- 
cago, IIl. 

1,876,438. Means for Opening and Closing Ele- 
vator Cars and Landing Gates. Herman Carl 
Werner, assignor to Otis Seasenter Co., New York. 

1,876,444. Method of Making Conduits. Ed- 
win Babb, assignor to National Fireproofing 
Corp., Pittsburgh, Pa. 

1,876.448. Illuminated Display Device. Joseph 
Block, Brooklyn, N. Y. 

1,876,449. Control Circuit. Ellsworth D. Cook, 
assignor to General Electric Co. 

1,876,451. Iron-Cored Inductance (Choke Coil 
Transformer) for Direct Current Loads. Rudolf 
Gurtler, assignor to Telefunken Gesellschaft fur 
Drahtlose Telegraphie, m. b. H., Berlin, Ger- 
many. 

1,876,504. Power Driven Rotary Mower. Wil- 





liam J. Rossiter and James N. Wilking, Birming- 
ham, Ala. ; 

1,876,512. Liquid Measuring and Dispensing 
Apparatus. Frederic D. Pfening and Henry 
Pfening, Jr., assignors to The Fred D. Pfening 
Co., Columbus, Ohio. 

1,876,513. Lightning Arrester. Leon S. Brach, 
assignor, by mesne assignments, to General Rail- 
way Signal Co. 

1,876,514. Lightning Arrester. Leon S. Brach, 
assignor, by mesne assignments, to General Rail- 
way Signal Co. % 

1,876,535. Switch. Alfred Alsaker, assignor to 
The Delta-Star Electric Co., Chicago, IIl. 

1,876,536. Fuse Clip. Alfred Alsaker and 
James Markese, assignors to Delta-Star Electric 
Co., Chicago, Ill. ‘ 

1,876,537. Switch. Alfred Alsaker and Eric 
Nordhem, assignors to The Delta-Star Electric 
Co., Chicago, Ill. ; 

1,876,539. Electric Brake Operating Mechan- 
ism. Vincent G. Apple, assignor to Bendix Brake 
Co., South Bend, Ind. 

1,876,543. Electric Control Mechanism for Au- 
tomotive Vehicle. Vincent G. Apple and Henr 
D. Hukill, assignors to Bendix Brake Co., Sout 
Bend, Ind. , 

1,876,548. Battery-Charging Means. Alfred L. 
Atherton, assignor to Westinghouse Elec. & ae 

1,876,566. Train Control. Charles S. Bushnell, 
assignor to General Railway Signal Co., Gates, 


see 

1,876,577. Wood Support for Conductors. Ar- 
thur O. Austin, assignor, by mesne_ assignments, 
to The Ohio Brass Co., Mansfield, Ohio. | 

1,876,578. Insulator. Arthur O. Austin, as- 
signor, by mesne assignments, to The Ohio Brass 
Co., Mansfield, Ohio. . 

1,876,579. Insulator. Arthur O. Austin, as- 
signor, by mesne assignments, to The Ohio Brass 
Co., Mansfield, Ohio. 

1,876,580. Conductor Support, Arthur O. Aus- 
tin, assignor, by mesne assignments, to The Ohio 
Brass Co., Mansfield, Ohio. 4 

1,876,581. Heavy Current Bushing. Arthur oO. 
Austin, assignor, by mesne assignments, to The 
Ohio Brass Co., Mansfield, Ohio. : 

1,876,583. Insulator. Arthur O. Austin, as- 
signor, by mesne assignments, to The Ohio Brass 
Co., Mansfield, Ohio. 

1,876,584. Conductor Clamp. Arthur O. Aus- 
tin, assignor to The Ohio Brass Co., Mansfield, 
Ohio. 

1,876,585. Joint for Cable and Other Devices. 
Arthur O. Austin, assignor, by mesne assign- 
ments, to The Ohio Brass Co., Mansfield, Ohio. 

1.876,586. Joint for Insulators. Arthur O. 
Austin, assignor, by mesne assignments, to The 
Ohio Brass Co., Mansfield. Ohio. 

1,876,595. Generating Electric Power by Means 
of Wind. Alexander Beldimano, Rotterdam, Neth- 
erlands. i 

1,876,598. Electric Heater. Wallace J. Bisset, 
and John W. Sheffer, assignors to American Car 
& Foundry Co., New York, N. Y. 

1,876,616. Power Tool. Edwin L. Connell, as- 
signor to The Van Dorn Electric Tool Co., 
Cleveland, Ohio. 

1,876,625. Illuminated Ornament for Automo- 
biles. Lester Daugherty, Kokomo, Ind. 

1,876,636. Temperature Regulating System. 
Allen A. Dicke, assignor to Pioneer Heat Regu- 
lator Corp., Montclair, N. J. ; 

1,876,645. Circuit Arrangement for Thermi- 
onic Amplifying Tubes Coupled by Transform- 
ers. Popko Reinder Dyksterhuis, assignor to 
Radio Corporation of America. 

1,867,667. Chandelier. Foster Gunnison, as- 
signor to Cox, Nostrand & Gunnison, Inc., Bronx- 
ville, N. Y. b 

1,876,670. Inductance Coil. Ralph M. Heintz, 
assignor to Heintz & Kaufman, Ltd., San Fran- 
cisco, Cal. : : 

1,876,674. Multistage Audio Amplification Sys- 
tem. Edward E. Hiler, Bloomfield, N. J. 

1,876,675. Audio Amplification System. Ed- 
ward E. Hiler, Bloomfield, N. J. 

1,876,692. Fishing Apparatus. Samuel A. 
Kornsweet, Venice, Cal. 

1,876,694. Radio System and Method. Geoffrey 
Gottlieb Kruesi, assignor to Federal Telegraph 
Co., San Francisco, Cal. 

1,876,695. Electric Plug. Frank Kuhn and 
Laurence H. Thomas, assignors to American 
Heater Co., Detroit, Mich. 

1,876,705. Switch Mechanism for Attachment 
Plugs. Louis Ludwig, Brooklyn, N. Y. 

1,876,706. Gas Detector and Signal Device. 
Lloyd W. MacCain and Edmond F. Webb, as- 
signors, by mesne assignments, to said Lloyd W. 
MacCain, Bronx, N. Y. 

1,876,732. Metallurgical Apparatus. Heinrich 
Neuhass, Dusseldorf, Germany, assignor of one- 
half to Guilliam H. Clamer, Atlantic City, N. J. 

1,876,745. Method of Applying Heat to the 
Coverings of Electrically Conductive Cores. Frank 
M. Potter, assignor to General Cable Corp., New 
York, N. Y. 

1,876,746. Reception of Varying Frequency 
Signals. Ellison S. Purington, assignor to John 
Hays Hammond, Jr., Gloucester, Mass. 

1,876,763. Combination Thermostatic Switch 
and Electric Connection Plug. Martin S. Runs- 
vold, San Diego, Cal. 

1,876,767. Cooling of Dynamo-Electric Ma- 
chines. Andrew K. Selden, Jr., assignor to 
Crocker-Wheeler Electric Mfg. Co., Ampere, N. J. 
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Engineered to 
meet specific 
Conditions 


One grade of porcelain cannot 
possibly cover all the varying 
demands of manufacturers. Be- 
cause of this condition Akron 


Porcelain Company have set up 
a research and engineering ser- 
vice to meet individual specifi- 
cations. 

Years of research and a mod- 
ern, fully equipped plant is back 
of every order filled by the 
Akron Porcelain Co. 

It will pay you to get thorough- 
ly acquainted with the possibil- 
ities of porcelain products as 
made by Akron. The cost is not 
prohibitive. Send blue prints 
for quotations. 


he AKRON 
rh A} PORCELAIN CO. 


11 S. Desplaines St. AKRON, OHIO 





Refractory and Electrical Porcelain 
any size, shape and kind, i made 
« quic kly sh s ipped " 
We have the plant, equipment, knowledge 


and ability to meet your requirements, and 

fill your orders promptly. Mail i in your 

sketch for suggestions and prices. xs regard~- 
less of quantity or kind. 


Che COLONIAL INSULATOR Gompany 


973 Grant Street Akron, Ohio 
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THE ZAPON COMPANY 





These two Zapon fa- 
vorites are increasing 
in popularity on sheer 
merit. Available in all popular 
shades, they are finding greater 
acceptance wherever high gloss 
and durable finish are desired at 
a low cost. Both these enamels 


@ Spray evenly 

@ Give moximum coverage in 
one application 

@ Adhere tenaciously to metal 
or wood surfaces 


@ Dry with a high gloss. 


Their economy is emphasized by the 
fact that best results are obtained 
when the enamels are thinned 30 to 
40 percent. 


S-52—BAKING TIME 
2 HOURS at 225° F 


S-53—AIR DRYING TIME 


sets in half an hour, and hardens 
overnight to a tough flexible finish. 


ZAPON LABORATORIES are prepared 
to supply specific information to all 
your questions about lacquers and 
enamels. This service is FREE TO YOU. 










“The Standard of Quality Since 1884°’ 




















A Subsidiary of Atlas Powder Company 














Stamford Connecticut 























































branch office, etc. 


ANODES, Nickel, Brass and Copper 
Seymour Mfg. Co., Seymour, Conn. 


ARC WELDING MACHINES. 
Electric. 


ARMATURE 
Bearings. See Bearings. 
Coils. See Coils, Finished. 
Core Punchings. See Discs, Armature. 
Discs and Laminations. See Discs, Armature. 
Driers. See Ovens. 
Growlers. See Testers, Coil. 
Impregnators, Vacuum. See Ovens, Industrial. 
Notching Machines. See Notching Machines, Armature. 
. Bee Paper Insulating. 
Pegs and Wedges. See Pegs, Armature. 
See Testers, Coil. 
Trouble Shooters. See Testers, Coil. 
. See Twine, Armature. 
Winding Machines. See Winding Machines, Armature. 


ARMORED CABLE, Asbestos Insulated 


(For Thermostat Control) 
Rockbestos Products Corp., 369 Nicoll, New Haven, Conn. 


ARMS, Flexible. See Tubing, Flexible Metallic. 


ASBESTOS 


Armored Cable. See Armored Cable. 
Covered Cord. See Cord, Heater 
Motor Lead Cable. See Cable, Motor Lead. 
Wire. See Wire, Insulated. 
Yarn and Thread. See Yarn and Thread. 
AUTOMATIC TIMERS 
See Switches, Time, Automatic. 
BARS, Commutator 
Homer Commutator Co., 4850 Hough Ave., Cleveland, 0. 
BATHS, Annealing & Tempering 
Trent Co., Harold E., 618 N. 64th, Philadelphia, Ps. 
BATTERY CONTAINERS, Hard Rubber. See 
Containers, Battery. 


BATTERY GAGES. See Instruments, Pocket. 
BEAD CHAIN. See Chain, Socket. 


BEADS, Insulating 
American Lava Corp., 1425 William, Chattanooga, Tenn. 
Dunco. See Struthers Dunn, inc. 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia. Pa. 
Fish Spine. See Struthers Dunn, Inc 
Imperial. See Martindale Elec. Co. 
BEARINGS, Ball and Roller 
Federal Bearings Co., Inc., Poughkeepsie, N. Y. 
New Departure Mfg. Co., Bristol Conn. 
8.K.F. Industries, 40 E. 84th St., New York, N. Y. 
BEARINGS, Phosphor Bronze 
(For Armature Shafts) 
Bunting Brass & Bronze Co., Toledo, Ohio. 
BELTS, LEATHER 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chieago, Ill. 


1 


See Welding Machines, 
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Classified Index of 


MATERIALS, PARTS 
and EQUIPMENT 


N THIS and each alternate page following is a reader service, giv- 
ing you a Classified Index of the makers of those materials, parts 

and equipment that you use in fabricating your electrical product. The 
names shown are those of advertisers in Electrical Manufacturing. All 
of them are dependable sources of supply. The suggestion is made 
that their advertising be referred to for detailed information, nearest 
All product headings are arranged alphabetically, 
and then the makers of each product are listed alphabetically. 


To locate the page number of a manufacturer’s advertisement,. 
refer to advertisers’ index two pages removed from back cover. 


SENCH LEGS, Steel. 
ment. 


BIMETAL. See Thermostatic Metal. 

BINS, Tool. See Factory Furniture & Equipment. 
BLOWERS, Appliance 

Delco Appliance Corp., Rochester, N. Y. 


Diehl Mfg. Co., Elizabethport, N. J. 
Peerless Electric Co., 2100 Market, Warren, Ohio. 


BOARD, Fuller, Press, or Fibre. See Paper, Insulated. 

BRACKETS, Instrument 

General Electric Co., Schenectady, N. Y. 

BRASS TUBING. See Tubing, Brass & Copper. 

BREAKERS, Circult. See Circuit Breakers. 

BRIDGES, Wheatstone. See Instruments, Laboratory 
Standard. 

BRONZE, Phosphor. See Phosphor Bronze. 

8RUSH HOLDERS. See Brushes, Commutator. 


BRUSHES, COMMUTATOR 
General Electric Co., Schenectady, N. Y. 


BUSHINGS, Fibre. See Fibre. 

BUSHINGS, Molded. See Molded Insulation. 
BUSHINGS, Porcelain. See Porcelain. 
BUSHINGS, Hard Rubber. See Rubber, Hard. 
SUSHINGS, Armature Shaft 

Bunting Brass & Bronze Co., Toledo, O. 

BUSHINGS, Split 

The Cuyahoga Spring Co., 10322 Berea Road, Cleveland, O. 


CABINETS AND BOXES, Sheet Stee: 
Stamped and Turned-up Boxes and Cabinets. 
Angle Steel Stool Co., Plainwell, Mich. 


CABINETS AND BOXES, Wood 
Signal Elec. Mfg. Co., Menominee, Mich. 


CABLE. See Wire; also Cord. Flexible. 


CABLE, Motor Lead, Asbestos Insulated 
Rockbestos Products Corp., 369 Nicoll, New Haven, Conn. 


CANDLES, Fixture 
Brandywine Fibre Products Co., 1402 Walnut, Wilmington. 
Cleveland Container Co., 10380 Berea Rd., Cleveland, Ohio. 


A&A COILS 


Established 1924 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 


See Factory Furniture & Equip- 











CARTONS, Radio Tube 
Om yo Products Corp., 2595 Third Ave., New York, 


CASTINGS, Die 
Baraaanh, Pes. & Spindler, Monroe & Throop %ts., Chi- 
cago, 


CELLS, Light Sensitive. See Photo Electric Cells 


CEMENT. Commutator 
Mica Insulator Co., 200 Varick, New York, N. Y¥. 


CEMENT, Sealing. See Wax and Compounds. 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn. 


CHAIRS, Steel. See Factory Furniture & Equipment. 


CIRCUIT BREAKERS 

Air and Oil Circuit Breakers and Oil Break Switches. 
Bryant Electric Co., Bridgeport, Conn. 
Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
General Electric Co., Schenectady. N. Y. 
Ward oo Electric Co., 83 South Ave., Mount Vernon, 


N. 


CLIPS, Fuse. See Fuse Clips. 


CLOTH. Insulating 

Armatite. See Mica Insulator Co. 

Consumers Rubber Co., 1802 Ontario, Cleveland. 0. 
General Electric Co., Section M-3212, Bridgeport, Conn. 
Mica Insulator Co., 200 Varick, New York, N. Y. 


CLOTH, Wire. See Radio Tube and Lamp Parts. 


CLUTCHES & COUPLINGS, Transmission 
Flexible, Magnetic, Automatic & Pneumatic Types. 
General Electric Co., Schenectady, N. Y. 


COIL (Coils) 
Armature and Field. See Coils, Finishea. 
Choke (Radio). See Radio Receiver Parts. 
Driers & Impregnators. See Ovens. 
Electromagnet. See Coils, Finished. 
High Frequency. See Radio Receiver Parts. 
Honeycomb. See Radio Receiver Parts. 
Impregnators, Vacuum. See Ovens, Industrial. 
Induction. See Coils, Finished. 
Radio. Radio Receiver Parts. 
Resistance. See Units, Rods & Grids; also Radio Re- 


ceiver Parts. 
Taping Machines. See Taping Machines, Coil. 
Testers. See Testers, Coil. 
Winders, Induction Coil. See Winding Machines, Coil. 
Wire Tension Devices. See Kacks, Wire Keei. 


COILS, Finished 
Armature, Field, Electromagnet, 
Solenoids. 

American Enameled Magnet Wire Co., Port Huron, Mich. 
Anaconda Wire & Cable Co., 25 Broadway, New York, N. ¥ 
Belden Mfg. Co.. 4633 W. Van Buren. Chicago, Ill. 
Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
Electrical Coil Winding Co., 2781 Saunders, Camden, N. « 


Induction Coils ané 
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PREVENTION: ae SAFETY! 
—with uit 


STOKES 


; GENUINE HARD RUBBER is the 
FOOTRB A 1 Hi. BEST ACID-RESISTING MATERIAL 


Dear George: 


Here’s something you ought to know about. I saw one at the Club today and it 
struck me right away that every CLUB and SCHOOL in the country should have one; in fact there 
should be one in every place w here there is a GYM. or a SWIMMING POOL. 

To my mind, it is the BEST way to PREVENT INFECTION. All you have to do—just fill it with 
a strong solution of Sodium Thiosulphate, put your feet in it, track it around—and you destroy all 
risk of contamination. It positively PREVENTS Dermatophytosis, or “ATHLETE'S FOOT” as it is 
commonly known. SEE THAT YOUR CLUB HAS ONE. TELL YOUR FRIENDS ABOUT IT. 


@ The Jos. Stokes Rubber Co. has been making HARD RUB- 
BER PRODUCTS for 35 YEARS. They have a wide and ee 
successful experience that is WHOLLY AT YOUR SERVICE. wae 6 Sar 
You can use itto YOUR ADVANTAGE. Thousands of articles, ae 
or parts, can be made of Stokes Hard Rubber to the manufac- 

turers profit. Try it and see. Inquiries solicited. 


Went X N. 
MOULDERS OF PLASTICS d. 


Canadian Plant, Welland, Ont. 


is 


PIU 


GUhenever heat, 
ipace b Condi 


these durable 
Chromalox Cartridge 
Units are easily 


adaptable and _ in- 
stalled. Heating all 


WOLVERINE 


— + Seantes Soldering Lugs 


pounds. J \ ys \ 
4 a # / 
uipment. Y 
witches. 4 
cee, Wis. ; 


| Vernon, ; MER i et kinds of process and 
Perfect fit. High Con- (74% Woverine Tube Ce. . P ‘G3 production machin- 
ductivity. Seamless Cop- |, \ 1431 Central Ave. - dy ery, melting pots, 
per. Tinned or Plain. : Detroit, Michigan 5 steam _ generators, 


ts., 


HNVANUADOADUAD NAGA AEUADONAOOLOAOEEOUONEOENOEDOSOUOUSECUSEOELEEEOEOEEST ECLA CLO 


All sizes—rush from stock. a 26 Sales Offices soldering irons, 


platens, dies, burning 
brands, etc.—are but 
a few of the many ap- 


= a a plications of Chrom- 
EYELETS alox Cartridge Units. 
brass. steel and sinc “ WRITE FOR ILLUSTRATED CATALOG complete with prices, 
7 listing over 300 standard sizes and ratings, plus drawings 
showing types of terminal construction, and how to install 
FUSE METAL ae Cartridge Units. Tell us about your — 
ar heating problems (either products or processes) an 
for fuse elements take advantage of the valuable help Chromalox engineers 
will quickly give you in solving them. 
ZINC Clip and Mail With Your Business Letterhead 
- D, Ed L. Wi d C Th Blvd., 
Strip-Wire pg >." iegand Co., 799¢ Thomes Blv 
‘ “py Please send us, without obiigation, Chromalox 
#, 


CARTRIDGE UNIT Bulletin C-113—listing over 300 
standard sizes and ratings, with prices. Also send us 
any special data that will help us determine how to 
properly heat . 


THE PLATT BROS. & CO. 
WATERBURY, CONN. 


EMU 


Signed. Jo (eu veel eameaaer Position Tiered 
Ervvnvvecvaraseccvvevessneveeeacgeacacesvncnsosvosonoasssnnesnnosesosconscassousassoscuseascssssonsssnsasuaui 


SOUUNAUELUELAEEVACA GUE EEOESA CACAO 



































































































e | a R E—cut to any form 
Sheet, Rod, Tubing 
MICA 
VARNISHED CLOTH 


COTTON TAPES AND SLEEVING 


Everything for the Motor 
Send for New Insulation 


Catalogue 
THE CONSUMERS RUBBER CO. 


CLEVELAND CHICAGO 
1802-4-6 Ontario St. 217 Nerth Despiaines St. 









General Cable Corp.. 
Halldorsen Co., 4500 Ravenswood Ave., Chicago, Ill. 


420 Lexington Ave.. New York, N. Y¥ 


Inca Mfg. Div. Phelps Dodge Copper Products Corp., Fort 
Wayne, Ind. 

Roebling’s Sons Co., John A., Trenton, N. J. 
Supreme Elec. Products Corp.. 425 8. 
ochester, N. Y. (Electromagnets. ) 

True-Form. See Inca Mfg. Div. 


COMMUTATOR 
Bars. See Bars, Commutator. 
Brushes. See Brushes, Commutator. 
Cement. See Cement, Commutator. 
Blotters. See Slotting Machines & Tools, 
Stones & Dressers. 


COMMUTATORS 
Homer Commutator Co., 4850 Hough Ave., Cleveland, 0 


COMPOUNDS. Insulating. See Wax & Compounds. 


CONDENSERS, Radio; Electrolytic Type 


> Electric Mfg. Co., 19th & Washington Ave., St. Louis, 
Mo. 


CONDENSER TUBING. See Tubing, Brass & Copper. 


CONDENSER UNITS, Refrigerator 
Wolverine Tube Co., 1431 Central Ave., Detroit, Mich. 


CONNECTORS, Wire 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACT POINTS. See Points, Contact. 


CONTAINERS, Battery, Hard Rubber 
Stokes Rubber Co., Jos., Trenton, N. J. 


CONTROL, Thermostat, Armored. See Armored 
Cable, Asbestos Insulated. 


CONTROL UNIT, Varnish. See Varnish Control Unit. 


CONTROLLERS, Lifting Magnet 
Ohio Electric Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 


CONTROLLERS, Motor 

Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
Dunco. See Dunn, Inc., Struthers. 

Dunn, Inc., Struthers, 134 N. —. Philadelphia, Pa. 
General Electric Co., Schenectady, N. 

Minneapolis- Honeyweil Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 

Ward Leonard Electric Co., 37 South, Mount Vernon, N. ¥. 


CONTROLS, Temperature and Valve 
Trent Co., Harold E., 618 N. 54th, Philadelphis, Pa 
Ulanet Co., George, 85 Columbia St., Newark, N. J. 


COPPER TUBING. See Tubing, Brass and Oopper 


CORD, FLEXIBLE, HEAVY DUTY 

Anaconda Wire & Cable Co., 25 Broadway, New York, N. 1% 
Barkhide See General Fable Corp 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Diamond Braiding Millis, Chicago Heights, it. 

Duracord. See Anaconda Wire & Cable Co. 

General Electric Co., Section W-3511, Bridgeport, Conn. 
GE-Fiex. See General Electric Co. 

Hatex. See Hatfield Wire & Cable Co. 

Hatfield Wire & Cable Co.. Hillside, N. J 

Rockbestos Products Corp., 369 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 

Simplex Wire & Cable Co., 201 Devonshire, Boston, Mass. 
Wheeler Insulated Wire Co., Bridgepert. Conn. 


CORD, HEATER 

(Asbestos covered stove, heater cord and range wire.) 
Beioen sifg. Co., 4633 W. Van Buren, Chicaxy. th 
Deltabeston. See General Electric Co. 
Diamond Braiding Mills, Chicago Heights, Ill. 
Driver-Harris Co., Harrison, N_ J. 
General Electric Co., Section W-3511, Bridgeport, Conn. 
Hatfield Wire & Cable Co., Hillside, N. J. 
Rockbestos Products Corp., 369 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J 
Tirex. See Sismpies Wire & Cavie Co. 


Clinton Ave 


Commutator 
Bee Stones, Commutator 


Verifiex. See Driver-Harris Co. 
CORD SETS. See Plugs and Cord Sets. 
CORD, Tinsel. See Tinsel, Cord and Thread. 


CORES, Resistance Coil 

Alsimag. See American Lava Corp. 

American Lava Corp., 1429 Wiliam, Chattanooga, Tenn. 
Cetec. See General Electric Co. 

Colonial Insulator Co., Akron, Ohto. 

Elemite. See Louthan Mfg. Co 
General Electric Co., Schenectauy, N. Y. 
Leuthan Mfg. Co.. East Liverpool 0. 
Porcelex. See Colonial Insulator Co. 

Star Porcelain Co., Trenton, N. J. 
Super-Frax. See Star Porcelain Co. 
























LEADERS IN ELECTRICAL FELTS 
Furnished to any Specifications 

THE FELTERS CO., Inc., 202 Seuth St., Boston 
Makers of Fine Felt Fabrics 












Electrical Manufacturing 


COTTON SLEEVING. See Tape, Cotton. 
COUNTERS, Magnetic, Electric 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa 
COUNTERS, Revolution. See Tachometers. 
COUPLINGS, Transmission. See Clutches & Oouplings. 


CUPS, Oil and Grease 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, III. 


CUT OUTS, Battery. See Switches, Battery 
CURRENT INDICATORS. See Instruments, Pocket. 
DESKS, Steel. See Factory Furniture & Equipment. 
DIAMONDS, Industrial 

Gilmore & Co., F. F., 112 Dartmouth, Boston, Mass. 

JIES, Die Makers 

Chicage Molded Products Corp., 2144 Walnut, Chicago, III. 
DIMMERS. See Rheostats. 


OYNAMOMETERS 
Diehl Mfg. Co., Elizabethport, N. J. 
General Electric Co., Schenectady, N. Y. 


EBONIZED ASBESTOS. See Asbestos. 


ELECTRODES FOR GAS SIGNS 
Machlett & Son, E., 50 Williams, Long Island City, N. Y. 
‘Iniversal Clay Products Co., 1525 First, Sandusky, O. 


ELECTROMAGNETS. See also Coils, Finished. 


eupreme Electric Products Corp., 425 8S. Clinton Ave., 
Rochester, N. Y. 


ELEMENTS, Heating. See Units, Rods and Grids. 


ENGRAVING MACHINES 
Portable Bench and Pedestal Outfits for Marking Metal. 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Ill. 


EYELET SPINNERS. See Nut and Screw Setters. 


EYELETS AND GROMMETS 
Platt Bros. & Co., Waterbury, Conn. 


FACTORY FURNITURE & EQUIPMENT 


Angie Stee! Stool Co.. Plainwell, Mich. 
FANS. See Blowers. 

FELT 

The Felters Co., 210 South St., Boston, Mass. 
FERRULES 


Massachusetts Machine Shop, Inc., Boston, Mass. 
Patton-MacGuyer Co., Providence, I, 
Platt Bros. & Co., Waterbury, Conn 


FIBRE 
Boards. See Paper, Insulating. 
Candies. see Candies, Fixture. 
Gears. See Gears & Pinions, Composition 


Paper. See Pa 
Washers. See 


a. Phenol 
Rod, Tube, Gear Stock; Laminated Bakelite. 

oan Insulation Co., 4638 ‘Spring Grove Ave., Cin- 

cinnati, O. 
Lamicoid. See Mica Insulator Co. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
National Vulcanized Fibre Co., Wilmington, Del. 
Phenolite. See National Vuleanized Fibre Co. 
Vul-Cot. See National Vulcanized Fibre Co. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


FIBRE, Vulcanized 
Horn Fibre; Sheet, Rod, Tube; Bushings, Washers, Cleats 
Screw Machine Products. 
Brandywine Fibre Products Co., 1402 Walnut 8t., 
1802 Ontario, Cleveland. 0 


ington, Del. 
Censumere Rubber Co. 

Eastern Fibre & Specialty Co., 150 Bleecker, New York, N. Y. 
Fyberoid See Wiimington Fibre Specialty Co. 

National Vulcanized Fibre Co., Wilmington, Del. 

Ohmoid. See Wilmington Fibre Specialty Co. 

Peerless. See National Vulcanized Fibre Co. 

Vul-Cot. See National Vulcanized Fibre Co. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


» Insulating. 
ibre, Vulcanized. 


Wilm 


FIELD COILS. See Coils, Finished. 

FILAMENTS, Lamp & Tube. See Radio Tube and 
Lamp Parts. 

FISH PAPER. See Paper, Insulating. 

FIXTURE 

Candles. See Candles, Fixture. 


Wire. See Wire, Insulated, also. 


FLASHERS, Sign 


Hotchkiss. See Minneapolis-Honeywell Regulator Co. 
Kontrolar. See Leland Electric Co 


Leland Electric Co., Dayton, O. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis Minn 

Ulanet Co., George, 85 Columbia 8t., Newark, N. J. 


FLEXIBLE ARMS_~ See Tubing, Flexible Metallic 


FLEXIBLE CORD, Heavy Duty. See Cord, 
Flexible, 

Couplings. See Clutches & Couplings. 

Leads, Commutator Brush. See Brushes, Commutator. 


FLEXIBLE SHAFTING 
Haskins Co., R. G., 4634 W. Fulton, Chicago, Ill. 


FORMS, Wire. See Wire Forms. 
FURNACES, Electric 
Annealing, Cyanide, 
Treating. 
General Electric Co., Schenectady, N. Y. 
Trent Co., Harold E., 618 N. 54th. Philadelphia, Pa. 


FUSE CLIPS AND MOUNTINGS 
Bryant Electric Co., Bridgeport, Conn. 


Enameling, Laboratory, Heat 


Littelfuse Laboratories, 1752 Wilson Ave., Chicago, Il. 
sherman Manufacturing Co., H. B., Battle Creek. Mich 
FUSE 

Metal. See Wire, Fuse. 


Plug Screw Shells. See Shells, Screw Socket. 
Wire. See Wire, Fuse. 


FUSES. Enclosed 

Bryant Electric., Bridgeport, Conn. 

General Electric Co.. section W 329. Bridgeport, Conn 
Littlefuse Laboratories, 1752 Wilson Ave., Chicago, Il. 
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ilmore 


INDUSTRIAL 
DIAMONDS 


Wheel Truing and Turning 
Tools. Write for catalogue. 


F. F. GILMORE & CO. 


112 Dartmouth St., Boston, Mass. 
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GAGES, Mercury 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


GALVANOMETERS. See Instruments, Laboratory 


GEAR STOCK 
Laminated. See Fibre, Phenol. 
Hard Rubber. See Rubber, Hard. 
GEARS, Worm 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, TL 
GEARS AND PINIONS, Rawhide and Composition 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Mi 
Fabroil. See General Electric Co. 
General Electric Co., Schenectady. N. 
National Vulcanized Fibre Co., ‘wilmington, Del. 
Textoil. See General Electric Co. 
Textolite. See General Electric Co. 


GEARS AND PINIONS, Iron and Steel 
Chicago Rawhide Mfg. Co., 1287 Elston Ave.. 


GEARS AND PINIONS, Rawhide 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, TM 


GENERATORS, Electroplating. See Plating Gener- 
ators. 


GLASS, Fancy & Colored 
Popper & Sons, Leo, 143 Franklin, New York, N. Y. 


GRAPHITE BEARINGS. See Bearings, Oil-less 
GRID LEAKS. See Radio Receiver Parts. 

GRIDS, Resistance. See Units, Rods and Grids. 
GRINDERS, Commutator. See Tools, Commutator 
GROUNO LOCATORS. See Testers, Coil. 
GROWLERS, Armature. See Testers, Coil. 
GUARDS, Fan. See Wire Forms. 


HAMMERS, Rawhide. See Mallets and Ham- 
mers, Rawhide. 


HANGERS, Ball and Roller Bearing 
8. K. F. Industries, Inc., 40 E. 34th, New York, N. Y. 
HEATERS, Industrial 


Glue Pots, Pouring Pots, Melting Pots, Tubular, Strip Rins 
Space and Soldering Iron Heaters. 


Chicago, I. 


Chromalox. See Edwin L. Wiegand Co. 

Trent Co.. Harold E. 618 N. 54th, Philadelphia, Pa. 

Wiegand Co., Edwin L., 7500 Thomas Blvd., Pittsburgh, Pa. 

— ELEMENTS. See Units, Rods and 
rids. 


HEATPROOF LIGHTING PENDANT CORD. 
See Wire, Insulated (Asbestos). 

HOLDERS, Brush. See Brushes, Commutator. 

ILLUMINATION METERS. See Instruments, 
Portable and Switchboard. 


IMPREGNATING OVENS, Vacuum. 
dustrial. 
Compounds. See Wax and Compounds. 


INDUCTION COILS. See Coils, Finished. 
INSTRUMENTS, Laboratory Stentend 


See Ovens, In 


General Electric Co., Schenectady, N. 

Weston Elecil. Instrument Corp., 582 “ecagiapets Ave. 
Newark A 

INSTRUMENTS, Pocket 

Weston Eleci. Instrument Corp., 582 Frelinghuysen Ave 
Newark, . 


INSTRUMENTS, Portable and Switehbeard 
General Electric Co., Schenectady, N. 
Illuminometer. See Weston Elecl. emieens Corp. 
Pin-Jack. See Weston Elecl. Instrument Co. 


Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 
Newark > 
INSULATION (Insulating) (insulators) 
Beads. = Beads, Insulating. 
Cloth. - Insulatin 
Compounds. ‘Wax and Sempounde. 
Cutters. See Teese. Wire. 


Fibre. See Fibre. 


Lava. See Cores, Resistance Coll. 
Marble. See Slate 
Mica. See Mica. 


Molded. See Molded Insulation. 


Paint. See Paint, Varnish, Lacquer. 

Paper. See Paper. Insulating. 

Phenolic See Fibre, Phenol. Also Molded Insulation 
6 























LOW 


FUSES 













RANGE 

INSTRUMENT LITTELFUSES, 
1/100, 1/32, 1/16, %, %. %. ' 
x% 1, and 2 amps., positively 
protect meters, radios, amplifiers. etc 
Also made in 5000, and 
10,000 volt ranges for broadcast 





equipment, etc. 
Write today for instructive bulletin. 


Littelfuse Laboratories 













1752 Wilson Ave., 
Chicago, III. 
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DUNCO |e 
RELAYS 


Manufacturers of ma- 
chines and appliances 
requiring depend - 
able automatic control 
have come to recognize 
DUNCO quality as a 
valuable asset. Prod- 
ucts whose operation 
eall for positive control 
of time, temperature, 
speed, tight intensity, 
pressure, etc., need the 
reliable protection of 
DUNCO Relays. 

At the left is_ illus- 
trated the DUNCO 
Ratchet Type Relay 
(sometimes termed 
“sequence” or “step- 
ping’) for use in start- 
ing fans, valves, light, 
etc. The repeated im- 
pulses energizing the 
coil move the ratchet 
around a step at a 
time, making and 
breaking the contacts 
in a definite sequence. 
We specialize in build- 
ing relays engineered 
Type CX 464 to the product. 


The right control 


for 


quality products... . 








Why not give us an idea of your control 
problems and let us try to help you. 





a Cay to lease 
LIGHTING to the fot 


Now it’s easy to maintain proper illumina- 
tion—the correct light intensity for every 
job. It means fewer rejects, less waste and 
spoilage, higher quality of work . . . and less 
accidents. 





a. Key 


= nore © 
IN CHICAGO 


Opens the door to comfortable 





For the new pocket-sized Weston Foot- 
Candle Meter, Model 614, measures light in- 
tensities directly in Foot-Candles. 

















Simple, reliable—anybody can use it with 
equal accuracy—no calculations, no guess 
work. Completely self-contained. No bat- 
teries. No lamps. Nothing to wear out or 
replace. ‘ 



















beds that invite sleep . . . delicious lai 
" Based on the same principles as the famous 


Illumination Meter, pioneered by Weston, 
the Foot-Candle Meter is low priced, well 
within the reach of every organization who 
realizes the production economies that result 
from correct lighting. 


food that tempts tired appetites ... 
and cheerful service throughout 







Send for Booklet with Downtown Map 
Rooms with bath, $3.50, $4, $4.50, $5 and $6 
Rooms without bath, $2.50 







GET THE DETAILS TODAY! 


SAWESION 


ELECTRICAL INSTRUMENT CORP. 


582 FRELINGHUYSEN AVENUE .. . NEWARK, N. J. 






OTTO K. EITEL 
MANAGER 







in the 
heart of 
Chicago 


RANDOL 
AT LA SA 
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High dielectric strength and heat 
tesistance. Ball and socket con- 
struction. 


Write for sample card 


TRUM 


134 WN. JUNIPER ST ae 
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mill 









Porcelain. See Porcelain. 

Rubber. See Rubber, Hard. 

Slate. See Slate. 

Soapstone. See Soapstone. 

Testers. See Instruments, Laboratory Standard. 
Tubing. See Tubing, Varnished Fabric. 
Varnish. See Paint, Varnish, Lacquer. 

Wax. See Wax and Compounds. 


INSULATORS, Canopy 

General Electric Co., Schenectady, N. Y. 

Macalien Co., 16 Marcallen, Boston, Mass. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


INTERFERENCE ELIMINATORS. See Radio Inter- 
ference Eliminators. 


IRONS, Soldering. See Soldering Irons. 
KNOBS, Hard Rubber. See Rubber, Hard. 


LABORATORY (Laboratories) 
Ovens. See Ovens, Industrial. 
Rheostats. See Rheostats. 
Standard Instruments. See Instruments, Laboratory 
Standard. 
Testing. See Testing Laboratories. 


LACQUER, Paint, Varnish 
Chinalac. See Dolph Co:, John C. 
Dolph Co., John C., 168 Emmet, Newark. N. J. 
Electric Lacquer. See Dolph Co., John C. 
General Electric Co., Section W-359, Bridgeport, Conn. 
Glyptal. See General Electric Co. 
Linolac. See Mica Insulator Co. 
Miea Insulator Co 200 Varick, New York, N. Y. 
Zapon Co., Stamford, Conn. 
Zophar Mills, inc.. 242 Lorraine, Brooklyn, N. Y. 


LAMINATIONS. See Discs, Armature. 
LAMINATED BAKELITE. See Fibre, Phenol. 
LAMP FILAMENTS. See Radio Tube & Lamp Parts. 


LAMPS, Vapor 

General Electric Vapor Lamp Co., 883 Adams, Hoboken, N. J. 
“Neon Glow’’ ““Cooper Hewitt.” 

LAVA. See Cores. Resistance Coil. 


LEADS, Flexible (Commutator Brush). See Brushes. 


LENSES & JEWELS 
Popper & Sons, Leo, 143 Franklin, New York, N. Y. 


LOCK WASHERS. See Washers, Lock. 


LOOP WINDERS AND SPREADERS. See Winding 
Machines 


LUGS. Conner 

General Electric Co., Schenectady, N. Y. 
Patton-MacGuyer Co., Providence, R. I. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Wolverine Tube Co., 1431 ‘Central Ave. ‘ Detroit, Mich. 
LUMINOUS SPECIALTIES 

Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
Genera! Electric Co.. Section W-#29, Bridgeport, Conn. 
Radieye. See Genera! Electric Co. 

MACHINE TENDERS 

Angle Steel Stool Co.. Plainwell, Mich. 


MACHINES. 


Armature Notching. See Notching Machines, Armature. 
Coil Taping. See Taping Machines, Coil. 

Coil Winding. See Winding Machines. 

Commutator Slotting. See Slotting Machines & Tools. 
Engraving. See Engraving Machines. 

Molded Insulation. See Presses, Molded Insulation. 
Blotting. See Slotting Machines & Tools. 

Taping. See Taping Machines, Coll. 

Winding. See Winding Machines 

Wire Forming. See Wire Forming Machines. 

Wire Measuring See Wire Measuring Machines 


MAGNET CONTROLLERS, Lifting. See Con- 
troilers, Lifting Magnet. 

MAGNET TESTERS. See Instruments. 

MAGNETIC CLUTCHES. See Clutches and Couplings. 

MAGNETS, Electro. See Electromagnets. 

MAGNETS. Lifting 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 

MAGNETOMETERS See Instruments, Pocket 

MALLETS & HAMMERS. Raw Hide 

Chicago Rawhide Mfg Co., 1287 Elston Ave., Chicago. M1. 


MARKERS AND STAMPERS, Metal 
(See also Engraving Machines.) 
Schmidt, Inc., Geo. T., 4192 Ravenswood Ave., Chicago, Ill. 
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Dependable ELECTRICAL INSULATION 


y 


Varnishes, Compounds 
and Waxes 


JOHN C. DOLPH CO. 
168 Emmet St., Newark, N. J. 

















Electrical Manufacturing 


MEGOHMMETERS. See Instruments, Laboratory 
MELTING POTS AND LADLES, Solder 


Dunco. See Dunn, Inc., Struthers 
Dunn, Inc., Struthers, 184 N. Juniper, Philadelphia, Pa. 


MERCURY SWITCHES. See Switches, Mercury. 


METAL 
Finishing. See Plating & Finishing. 
Cutting Outfits. See Welding and Cutting Outfits. 


Marking Outfits. See Engraving Machines. Also Mark- 
ers and Stampers, Metal. 


METERS. See Instruments. 


MICA 

Shades. See Shades, Mica. 

Tape. See Tape, Mica. 

Undercutters. See Slotting Machines & Tools. 
MICA 
Consumers Rubber Co., 1302 Ontario, Cleveland, O. 
Macallen Co., 16 Macallen, Boston, Mass. 


Mica Insulator Co., 200 Varick, New York, N. Y. 
Micanite.- See Mica Insulator Co. 


MIXERS, LIQUID 


Alsop Engineering Corp., 39 W. 60th, New York, N. Y. 
““Hy-Speed.’’ 


MOLDED. Insulation 
Dies. See Dies, Die Makers. 
Laminated. See Fibre, Phenol. 
Presses. See Presses, Molded Insulation. 


MOLDED Insulation 

Aico. See America Insulator Corp. 

Arcolite. See American insuiator Corp. 

American Insulator Corp., New Freedom, Pa. 

American Record Corp., Scranton, Pa. 

Auburn Button Works, Auburn, N. Y. 

Braylite. See American Insulator Corp. 

Cetec. See General Electric Co. 

Chicago Molded Products Corp., 2144 Walnut. Chicago, I 
Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 


Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 


General Electric Co., Schenectady, N. Y. 

Lacanite. See American Record Corp. 

Macallen Co., 16 Macallen, Boston, Mass. 

Phenolic. See American Record Corp 

Plastic Moulding Corp.. Sandy Hook. Conn 

Reynolite. See Cutler-Hammer, Inc. 

Reyvnomold. See Cutler-Hammer, Inc. 

Stokes Rubber Co., Jos., Dept. M-F., Trenton, N. J. 
Textolite. See General Electric Co. 


MONEL METAL 
Driver-Harris Co., Harrison, N. J. 


MOTOR CONTROLLERS. See Controllers. Motor. 


MOTOR’ STARTERS. See Controllers, Motor; 
Switches, Remote Control; Switches, Motor Start- 
ing; Switches, Snap, Heavy Duty: Rheostata. 


MOTORS, Fractional Horsepower 

Baldor Electric Co., 4354 E. Duncan Ave., St. Louis, Mo. 
Deleo Appliance Corp., Rochester, N. Y. 

Diehl Mfg. Co., Elizabethport, N. Y. 

Dumore Co., 35—16th St., Racine, Wis. 

General Electric Co., Schenectady, N. Y. 

Kendrick & Davis Co., Lebanon, N. H. 

Leland Electric Co., Dayton, Ohio. 

Ohio Electric Mfg. Co., 5905 sipuries Ave., Cleveland, Ohio. 
Master Electric Co., Dayton, Ohio. 

Peerless Electric Co., 2100 Market, Warren, Ohio. 
Pow-R-Full. See W: agner Electric Corp. 

Signal Electric Mfg. Co., Menominee, Mich. 

Wagner Electric Corp., 6400 Plymouth Rd., St. Louis, Mo. 


MOTORS, 1 H.P. and Up 

Baldor Electric Co., 4354 E. Duncan Ave., St. Louis, Mo, 
Diehl Mfg. Co., Elizabethport, N. J. 

General Electric Co., Schenectady, N. Y. 

Teland Fler Co. Davton, Ohio. 

Master Electric Co., Dayton, Ohio. 

Peerless Electric Co., 2100 Market, Warren, Ohio. 
Pow-R-Full. See Wagner Electrie Corp. 

Wagner Elec. Corp., 6400 Plymouth Rd., St. Louis, Mo. 


NAME PLATE MACHINES. See Engraving Machines 


NAME PLATES 
Crowe Name Plate & Mfg. Co., 1751 Grace, Chicago, Ml. 


NICKEL AND NICKEL-SILVER 
Driver-Harris Co., Harrison, N. J. 
Gilby Wire Co., Newark, N. J. 
Riverside Metal Co. Riverside. N. J. 
Seymour Mfg. Co., Seymour, Conn. 


NUT AND SCREW SETTERS 
Haskins Co., R. G., 4634 W. Fulton, Chicago, Ill. 


OHMMETERS. See Instruments. 
OIL-LESS BEARINGS. See Bearings, Oil-lens. 


OVENS, Industrial and Laboratory 
Annealing, Temper Drawing, Mold Baking. Vulcanising. 
Drying, Conditioning, Enameling, Japanning. Vacuum 
Impregnating. 
General Flectrie Co.. Schenectady. N. Y 
Maehler Co., Paul, 2206 W. Lake, Chicago, Ill. 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


PAINT. See Lacquer, Paint and Varnish. 


PANEL (Panels) 
Meters. See Instruments, Portable & Switchboard. 


PAPER 
Bushings. See Tubes, Paper. 
Candies. See Candles, Fixture. 
Cores. See Tubes, Paper ‘ 
Fibre. See Paper, Insulating 
Insulating. See Paper, Insulating 
Sleeves. See Tubes, Paper 
Tubing. See Tubes. Paper 








GLASS CUT JEWELS 
PRESSED JEWELS—LENSES 
JEWELS spEciAL MOULD WORK 


LEO POPPER & SONS 
143-147 Franklin St., New York, N. Y. 
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Swivel Attachment Plugs 


They “Keep the Kinks Out 
of Cords,” which means 
longer life and better serv- 
ice from appliances. Swivel 
shell turns, cord and base 
are stationary. Attached and 
detached with one hand. One- 
piece construction, Fit stand- 
ard Edison’ screw __ base 
sockets and receptacles. 
Benjamin Electric Mfg. Co. 
Les PLAINES (Chicago Suburb), ILL. 

New York Chicago San Francisco 











PAPER, Insulating 

Fish Paper, Press Board, Fibre Board, Fuller Board. 
Armco. See Rogers Paper Mfg. Co. 
Armatite. See Mica Insulator Co. 
Armite. See Spaulding Fibre €o. 
Armo. 7 a Insulator Co., 200 Varick, New York, =. Y. 
Brand & Co., Wm., 268 Fourth Ave., New York, n. 
Campbellite. See National Vulcanized Fibre Co. 
C-F. See National Vulcanized Fibre Co 
mene Fibre & Specialty Co., 150 Bleecker St., New York, 


Electrite. .See West Virginia Pulp & Paper Co. 
Fyberoid. See Wilmington ve Specialty Co. 

General Electric Co., Section M-3212, ert, Conn. 
Mica Insulator Co., 200 Varick, New York 

Mitchell-Rand Mfg. Co., 19 Vesey, New York: nN Y. 
National-Vulcanized Fibre Co., Wilmington, Del. 
Turbonite. See Brand & Co., Wm. 

West Virginia Pulp & Paper Co., 230 Park Ave., N. ¥. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


PARAFFINE. See Wax and Compounds. 


PEGS. Armature 

Mica Insulator Co., 200 Varick, New York, N. Y. 
National Vulcanized Fibre Co., Wilmington, Dei. 
Spaulding Fibre Co., Tonawanda, N. Y. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., Bridgeport, Conn. 


PHENOL PLASTICS. See Molded Insulation. 


PHOSPHOR BRONZE 

Driver-Harris Co., Harrison, N. J. 

Gilby Wire Co.. Riverside Ave.. Newark. V1 
Riverside Metal Co., Riverside, Burlington County, N. J. 
Seymour Mfg. Co., Seymour, Conn. 


PHOTO-ELECTRIC CELLS AND TUBES 

Dunn, Inc., Struthers, 134 Juniper. Philadelphia, Ps. 

General Electric Co., Schenectady. N. Y. 

Photronie See Weston Electrical Instrument Corp 
Weston Electrical Instrument Corp.. 582 Frelinzhuysen Ave., 
Newark, N. 


PIGTAILS, Commutator. See Hrushes, Commutator. 


PILLOW BLOCKS. Bell! and Roller Bearing 
SKF Industries, Inc., . B4th, New York, 


PINIONS. See Gears and Pinions. 


PLATENS, MOLDING 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


PLASTICS. See Molded Insulation. 
PLATES, Name. See Name Plates. 


PLATING GENERATORS 
Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM 

Raker & Co.. Ine., ma Austin, Newark, N. J. 
Wileo. See H. A. —. Co. 

Wilson Co., The H. A., 97 Chestnut, Newark, N. J. 


PLUG (Plugs) 
Attachment. See Plugs and Cord Sets. 
Fuses. See Fuses, Enclosed. 
Receptacles. See Receptacles, Plug. 
Flashing. See Flashers, Sign. 
Radio. See Radio Receiver Parts. 


PLUGS & CORD SETS 

Aircool. See Belden Mfg. Co. 

Anaconda Wire & Cable Co., 25 Broadway, New York N. Y. 
iden Mfg. Co., 4633 W. Van Buren, Chicago, Ti. 
enjamin Elec. P mi Co.. Des Plaines, Ill. (Swivel.) 

Bryant Electric Co., Bridgeport, Conn. 

Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 

Niamond Braiding Mills Chicago Heights, Il! 

GE-Flex. See General Electric Co. 

General Cable Corp., 420 Lexington Ave., New York. N. Y. 

General Electric Co., Section Q 353, Bridgeport, Conn. 

Hatfield Wire & Cable Co., Hillside, N. J 

en Electric Mfg. Co., 26 Waverly Plave. New York. 


Rockbestos Products Corp., 357 Nicoll, New Haven, Cono. 
Telltale Tap. See General Electric Co. 
Unicord. See General Electric Co. 


POCKET METERS. See Instruments, Pocket. 


POINTS. Contact 

Platinum, Silver, Tungsten and Special five. 
Raker & Co. Inc.. 54 Austin, Newark, 

Wileo. See H. A. Wilson Co. 
Wilson Co., The H. A., 97 Chestnut, Newark, N. J. 


POLARITY INDICATORS. See Instruments, Pocket. 








HigSpeed Mixers 


Clamp to any tank and will 1] 
mix all liquid compounds. 


Alsop Engineering Corp. 
39 West 60th St, New York City 
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How about 
9 SPECIAL 
your order? STUDS 
We take pride in the knowl- SPECIAL 
edge that many of the SCREWS 
leaders in industry continue 
to place their orders with MACHINE 
us. We feel that this is SCREWS 
conclusive proof of quality, 
service and dependability. MACHINE 
May we quote you on your SCREW NUTS 
order? 
THE PROGRESSIVE MFG. CO. 





Torrington, Conn. 


eeenese F IHR FF wPeeeee 


MADE IN ALL METALS 
AND IN ALL WIRES 





COMPRESSION 
EXTENSION 
TORSION 
WIRE FORMS Send for our Catalog 


Quotations gladly furnished 


THe PECK SPRING CO. 


PLAINVILLE, CONNECTICUT, U. S. A. 








Electrical Manufacturing 75 


You need the advantage 
of this 
POSITIVE CONTROL 


Competition for business is keener today 
than ever before. Extra quality helps get 
the business. 


Get an extra measure of quality into 
your motors by buying Newport Electrical 
Sheets. The absolute control under which 
these sheets are made, resulting in lower 
core losses, less aging, and increased perme- 
ability, increases efficiency, lengthens life, 
and makes for more uniform performance. 


ELECTRICAL 


Cas 


THE NEWPORT ROLLING MILL CO. 
Newport, Kentucky 
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CONTACT POINTS AND 
THERMOSTATIC METAL 
AKER Contact Points are 

B== with the thought con- 

stantly in mind that, above 

contact points must 


is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N. J. 


all 
function with unvarying reliabil- 
ity. We make them of platinum. 
iridio-platinum, silver and special 
alloys. Our thermostatic metal i» 
made for high and low temper- 
atures. Baker Non-Rusting Ther- 
mostatic metal is for use where 
contact with steam or hot water 





PORCELAIN 
Beads. See Beads, Insulating. 
Refractory. See Cores, Resistance Coil. 
Tubes. See Porcelain. 


PORCELAIN, Special Shapes 

Akron Porcelain Co., Akron, Ohio. 

Colonial Insulator Co., Akron, Ohio. 

Louthan Mfg. Co., East Liverpool, Ohio. 

Nu-Blac. See Star Porcelain Co. 

Porcelex. See Colonial Insulator Co. 

Star Porcelain Co., Trenton. N. J. 

Thermolain. See Star Porcelain Co. 

Universal Clay Products Co., 1525 First, Sandusky, Ohio. 
Vitrolain. See Star Porcelain Co. 


POROUS CUPS 
(Unglazed earthenware cups for primary (wet) batteries.) 
Colonial Insulator Co., Akron. Ohio. 


POSTURE CHAIRS. See Factory Furniture & Equip- 
ment. 


POTENTIOMETERS (Instruments). 
Laboratory 


POTENTIOMETERS 
Receiver Parts. 


POTS, Glue, Melting, Annealing, etc. 
Industrial. 


PRESS 
Board. See Paper, Insulating. 
Punches and Retainers. See Punches and Retainers. 


PRESSES, ARMATURE NOTCHING. See Notching 
Machines, Armature. 


PRESSES, Stamping. See 
Bending. 


PULLEYS, Motor Shaft 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Ill. 
General Electric Co., Schenectady, BR. ¥. 
PUMPS, Vacuum 
(To Exhaust Incandescent Lamps.) 
General Electric Co., Schenectady, N. Y. 


RACKS, Storage, Steel. See Factory Furniture & 
Equipment. 


RACKS, Wire Reel 
(Tension Type.) 

Genenel Misciete Co., Schenectady, N. Y. 
cator 


RADIO INSTRUMENTS. 


RADIO RECEIVER PARTS 
B-L Electric Mfg. Co., 19th and Washington Ave., St 


is, Mo. 
Halldorsen Co., 4500 Ravenswood Ave., Chicago, Ill. 
Menominee, Mich 


Signal Klec. Mfe. Co., 
Ward Leonard Electric Co., 33 South, Mount Vernon, N. Y. 


RADIO TRANSFORMERS. See Radio Receiver Parts. 


RADIV TUBE & LAMP PARTS 
Filaments, Support Wires, Strip, Screen, Mesh Pilates. 
Tubing, Special Stampings and Screws. 

Driver-Harris Co., Harrison, N. J. 

Gilby Wire Co., Newark. NJ. 

Roebling’s Sons Company, John A., Trenten, N. J. 


RANGE 
Switches, Rotary Snap. See Switches, Snap; Heavy Duty. 
Wire. See Cord, Heater, 

RAWHIDE GEARS. See Gears & Pinions, Rawhide. 


RECEPTACLES 
Lamp. See Sockets & Receptacles. 
Neon Tube. See Electrodoes for Gas Signs. 


RECEPTACLES, Plug, Heavy Duty 

Battery Charging, Welding. Machine Tool, Extension. 
Bryant Electric Co., Bridgeport, Conn. 
Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
General Electric Co., Section W-329, Bridgeport, Conn. 
RECTIFIERS 
B-L Electric Mfg. Co., 19th & Washington Ave., Chicago, Ill 


REFRIGERATOR CONCLNSER UNITS. See Oon 
denser Units, Refrigerator. 


REGULATORS, Speed. 
Controllers, Motor. 


REGULATORS, Temperature 

Dunco. See Dunn, Inc., Struthers. 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 

Lockswitch. See Minneapolis-Honeywell Regulator Co., 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 

Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


10 


See Instruments, 


(Radio Control). See Radio 


See Heaters, 


Presses, Pumching & 


(Tension Indi- 


See Instruments. 


See Rheostats, also 























P aRoouvucTts’ 
Send us vour specifications for an estimate 


LINDEN & COMPANY 


in Brass or Steel 891 Broed St., Providence. R. | 

















Electrical Manufacturing 


SCREW 
BVECG ith: 


PRODUCTS 





Up to 2% in. in diameter 


OLSON MFG. CO. 


56 Commercial St., Worcester, Mass. 





REGULATORS, Voltage 
Rotor. See Ward Leonard Electric Co. 
Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 


RELAY CIRCUIT CONTROL WIRE. See 
Armored Cable, Asbestos Insulated. 


RELAYS 
(See also Circuit Breakers and Thermostats.) 
Dunco. See Dunn, Inc., Struthers. 
Dunn, Inc., Struthers, 184 N. Juniper, apne: Pa. 
General Electric Co., Schenectady, ™. 
Mid Getts. See Dunn, Inc. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 
Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 
Weston Elecl. F acne Corp., 582 Frelinghuysen Ave., 
Newark, N. 
Zenith Electric he Inc., 537 So. Dearborn, Chicago, Ill. 


RELAYS, PHOTO-ELECTRIC. See Photo-Electric 
Cells and Tubes. 


REMOTE CONTROL SWITCHES. See 
Remote Control. 


RESINOID PLASTICS. 


RESISTANCE 
Boxes. See Instruments, Laboratory Standard. 
Coil Cores. See Cores, Resistance Coil. 
Test Sets. See Instruments. 
Units. See Units, Rods & Grids. 
Welding Machines. See Welding Machines, Electric. 
Wire. See Wire, Resistance. 


RESISTORS. See Resistors, also Units, Rods & Grids. 


RESISTORS 

Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
Electrical Coil’ Winding Co., 2731 Saunders, Camden, N. J. 
(Hohar Corp., Niagara Fails, N. Y. (Non-Metatlic.) 

Ward Leonard Electric Co., 87 South, Mount Vernon, N. Y. 


RESURFACERS, Commutator. See Stones, Oom- 
mutator; also Tools, Commutator Truing. 


REVOLUTION COUNTERS. See Tachometers. 


RHEOSTATS 
Motor Controlling. See Controllers, Motor; also Rheo- 
stats. 
Radio. See Radio receiver Parts. 
Sewing Machine. See Controllers, Motor; also Rheostats 


RHEOSTATS 

Motor Starting, Field and Speed Regulating, Meter Test 

ing. Plating Tank. Dimmers. 

Controlite. See Ward Leonard Electric Co. 
Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
General Electric Co., Schenectady, N. Y. 

See Ward Leonard Electric Co. 
See Ward Leonard Electric Co. 


Switches, 


See Molded Insulation. 


Universal. 
Vitrohm. 


Ward Leonard Electric Co., 87 South, Mount Vernon, N. Y. 


RODS, Resistance. See Units, Rods and Grids. 
ROLLER BEARINGS. See Bearings, Ball and Roller. 


RUBBER. 
Tape. See Tape, Rubber and Friction. 


RUBBER. Hard 


Hard Rubber, Ebonite, Vulcanite, Bushings, Discs, Knobs, 


Gears. 
Stokes Rubber Co., Jos., Trenton, N. J. 


RUBBER, Solid Soft and Sponge 
Sponge Rubber, Semi-Hard Rubber, Mechanical Rubber 


Goods. 
Toycraft Rubber Co., Ashland, Ohio. 
RUST-PROOFING. See Plating and Finishing. 


SCREW er MACHINES 
Haskins Co., 4657 W. Fulton, Chicago, Ill. 


SCREW sanguine PRODUCTS 

Barnes Co., Wallace. Bristol, Conn. 

paar Fibre Products Co., Wilmington, Del. 

|: H. Screw Products Mfg. Co., 1879 Mineral Spring 
‘aan .. North Providence, R. I. 

Linden & Co., 891 Broad, Providence, R. I. 

Olson Mfg. Co., 56 Commercial, Worcester, Mass. 

Peck Spring (., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


SCREW SETTERS. See Nut and Screw Setters. 


SCREWS, Machine 
Progressive Mfg. Co., Torrington, Conn. 


SEALING CEMENT. See Wax & Compounds. 
SEALS, Oil. See Cups, Oil and Grease. 
SEGMENTS, Commutator. See Discs, Armature. 


SEPARATORS, Magnetio 

Ohio Electric Mfg. Co., 

supreme Electric Products Corp., 425 8. 
ochester, N. Y. 


SHADES 
Mica. See Shades, Mica. 
Molded. See Molded Insulation. 


ll 


Clinton Ave.. 


5905 Maurice Ave., Cleveland, Ohio. 





PORTLAND-MONSON 
SLATE CO. 





Quarriers of 
Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 





SHADES, Mica 


Mica Insulator Co., 200 Varick, New York, N. Y. 


SHAFT COUPLINGS. 
Transmission. 


SHEETS, Steel. 
SHELLS, Screw Socket 


See Clutches & Oouplings, 


See Steel Sheets. 


Patton-MacGuyer Co., Providence, R. 1. 


SHUNTS, Instrument. 
SIGN FLASHERS. 
SILK 


Cloth. See Cloth, Insulating. 
Cotton, Linen, Silk. 


Tape. See Tape; 


See Instruments, Laboratory. 
See Flashers, Sign. 


Thread. See Yarn and Thread. 


SILVER 


Baker & Co., Inc., 54 Austin, Newark, N. J. 
Gilby Wire Co., Riverside Ave., Newark, N. J. 
Handy & Harman, 57 William, New York, N. ¥. 


Sil Fos. 
Wilco. See H. A. Wi 


See Handy 5 mages Co. 


Wilson Co., The H. A., 97 , Newark, N. J. 


SILVER SOLDER. 
SLABS, Switchboard. 


SLATE 


See Solder, Silver. 


See Asbestos; Molded Insula- 
tion; Slate; Soapstone. 


(For Switchboard Slabs and Barriers.) 


Portland-Monson Slate Co., 
SLEEVE BEARINGS. See Bearings and Bushings. 
SLEEVING. See Tape. 


Portland, Me. 


SLOTTING MACHINES AND TOOLS, Commutator 


(Mica Undercutters) 
Electr 


General 
Imperial. 
SOCKET (Sockets) 


ie Co., Penetety, I m F. 
See Martindale Elec. 


See Flashers, Sign. 
Shells. See Shells, Screw Sock 


SOCKET REDUCERS AND EXTENSIONS 


Benjamin Eler. Mfg. Co.. 
General Electric Co., Section W-329, 


Des Plaines, Tl. 


Bridgeport, Conn. 


SOCKETS. AND RECEPTACLES, Lamp. 


at aapeattan or te Pull Chain, Push 
ey & Keviless Types. 


Thtoagh 


Bryant Electric Co., Bridgeport, Conn. 
uveneral Electric Co., Seciton W-829, Bridgeport, Conn. 


SOLDER, Acid Core 
60 McDowell, Columbus, Ohio. 


Ruby Chemical Co., 


Rubyfiuid. See Ruby Chemical Co. 


SOLDER, Aluminum 


Platt Bros. & Co., Waterbury, Conn. 


SOLDER, Silver 


Handy & Harman. 57 William. New York. 
Wilson Co., The H. A., 9 Chestnut, Newark N. J. 


SOLDERING 
Compounds. 


Lugs. 


See Soldering Compounds. 
Irons. See Soldering Irons. 


See Lugs, Copper. 
Pots. See Melting Pots & Ladies. 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, 


Fluid. 


General Electric Co., Section W-329, Bridgeport, Conn. 


Red- Letter. 
Ruby Chemical Co., 


See Ruby Chemical Co. 
60 McDowell, Columbus, Ohio. 


Rubyfluid. See Ruby Chemical Co. 


SOLDERING IRONS 


Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
General Electric Co., Schenerta 


dy, N. Y. 
Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


SOLDERING TROUGHS & POTS 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


SOLENOIDS. See Coils, Finished. 


SPAGHETTI. 


Changing Units). 


See Tubing, 
SPEED CHANGING UNITS. See 


Varnished Fabric. 


SPEED INDICATORS. See Tachometers. 


SPEED REDUCERS. 
Units). 





See Gears, 


SPONGE RUBBER and 


SOLID SOFT RUBBER SPECIALTIES 


Can solve many of your construction 


problems. 





Ask us to help you! 


The Toycraft Rubber Co., Ashland, Ohio 


Also Sign Receptacles. 


Gears (Speed 


(Speed Ohanging 




















































































Ea 


aes 





| 


a 


October, 1932 Electrical Manufacturing 


Ss 


SPRINGS 


Extension, Compression, # Makers of electrical machines, 
. . apparatus and appliances into 
Torsion, Flat = which magnet wire and coils are 
also Wire Forms and built, should investigate our ser- 
Small Stampings vice. Large production facilities, 
of steel quick shipment and attractive 

bronze, brass prices. Let us quote you. 

and other 


Tn 


aA 


Bare, Enameled, Cotton and Silk 
Covered Wire 


Antenna and Annunciator Wire 
Ignition, Radio and Relay Coils 
Special Rolled Shapes 
= : £ o a, acne Automobile Wire and Assemblies 


Braided and Stranded Wire 


AMERICAN ENAMELED 


Terminal Cup Washers MAGNET WIRE COMPANY 


ESTABLISHED 1912 
© Port Huron, Michigan 
FOR POSITIVE CONNECTIONS 


Also flat washers in all 
sizes and materials 


Inquiries invited 


MASSACHUSETTS MACHINE SHOP 
INCORPORATED 


Specialists inthe development of 
new products and com- 
plete assemblies 


cups-boxes-tubes-blanks-shells-ferrules 


THEODORE WV. FOSTER & BRO.CO. 


102 FRIENDSHIP ST., PROVIDENCE, R.I. 


ESTAGLISHED 1873 











































































































































































































































































































































































































































CE-RAM-IC 
Mercury 
Switches 


This Type 2B25HST, rated 
25 Amps., made 1,000,000 
breaks at 37%2A. without 
injury. Test data and 
bulletin on request. 


E. MACHLETT & SON 


Established 1897 
50 William St., Long Island City, N. Y. 






Metal Stampings 
and Wire Forms 


Let us figure on your requirements, 
either in large or small quantities. 
We can save you money. 


THE S. & A. COMPANY 


PARIS, ILLINOIS 


SPRINGS 

Barnes Co., Wallace, Bristol. Conn. 

Barnes-Gibson-Raymond, Inc., 6400 Miller Ave., Detroit, 
Mich. 

Cuyahoga Spring Co., 10322 Berea Road, Cleveland, O. 

Fischer Spring Co., Chas., 238 Kent Ave., Brookiyn, N. Y. 

Gibson Co., Wm. o. 1800 Clybourn Ave., Chicago, Ill. 

Hunter Pressed Steel Co., Landsdale, Pa. 

Lee Spring Co., 84 Main, Brooklyn, N. Y. 

Peck Spring Co., Plainville. Conn. 

Raymond Mfg. Co., Corry, Pa. 


STAINLESS STEEL. See Steel, Stainless. 
STAMPERS, Name Plate. See Engraving Machines. 


STAMPINGS, Fibre. See Fibre. 


STAMPINGS, Sheet Steel 

Geuder, Paeschke & Frey Co., 1409 W. St. Paul Ave., Mil- 
waukee, Wis. 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland. O. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Lansing Stamping Co., 168 8S. Penn Ave., Lansing, Mich. 

Parish Pressed Steel ‘Co., Robison & Weiser Sts., Reading, 
Pa. 


STAMP INGS, Small 
Small Stamped Metal Parts for Electrical Devices. 
Barnes cn. Wallace, Bristol, Conn. 
Cuyahoga Spring Co., 10822 Berea Rd., Cleveland, 0. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
Poster & a. Co., Theodore W., 102 "Richmond, Provi- 
mee, R. I 
sien Paeschke & Frey Co., 1409 W. St. Paul Ave., Mil- 
aie Wis. 
Guarantee Specialty Mfg. Co., 9610 Carr Ave.. Cleveland. 0. 
Massachusetts Machine Shop, Inc., Boston, Mass. 
Patton- uyer Co., dence, 
8S & A Co., Paris, Ill. 
Sherman Mfg. Co., P B., Battle Creek, Mich. 
Signal Elec. Mfg. Co., Menominee, Mich. 


STARTERS, Motor. See  Oontrollers, Motor; 
Switches, Remote Control; Switches, Motor Start- 
ing; Switches, Snap Heavy Duty; Rheostats. 


STEEL SHEETS, Electrical 
Newport Rolling Mili Co., Newport, Ky. 
Republic Steel , Youngstown, O. 
Sharon Steel Hoop ‘Co. , Sharon, Pa. 
Sil-Con. See Republic Steel Corp. 


STEEL, STAINLESS 


Acme Steel Co., 2832 Archer Ave., Chicago, 

‘American Steel & Wire Co., 208 8S. La Ry Chicago, TL. 
STEEL, Strip 

Acme Steel Co., 2832 Archer Ave., Chicago, Ill (Hot & 


Cold Rolled—Bright, Galvanized, Stainless.) 
American Steel = Wire Co., 208 8. La Salle, Chicago, Ill. 
Barnes _ eo Bristal, Conn, (Hot Rolled.) 

) it oungs! 
Sane Mtesl Heap Os Co., Sharon. Pa. (Hot and Cold Rolled.) 
Bil-Con. See Republic Steel Corp. 

STONES, Commutator 

Ideal Commutator Dresser Co., 1039 Park Ave., Sycamore, Ill 

STOOLS, Factory. See Factory Furniture & Equip- 
ment. 

STRAPPING, Steel 

Acme Steel Co., 2832 Archer Ave., Chicago, Ill. 


LEE-BUILT 
Oy a0 en Che ee 


{ an 
SAA (S) 
ba aa 


= os” For Every Purpose ea 


LEE SPRING CO.,INC. 
34 Main:St., Brooklyn, N.Y. 
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gs 
Flexible Metallic Tubing 
Send us your specifications 


CUYAHOGA SPRING CO. 
10322 Berea Road, Cleveland, Ohio 









SHERMAN® 
TERMINALS ® 


SOLDERING LUGS ® 


SET SCREW CONNECTORS @ 
TINNED SPLICING SLEEVES @ 


H. B. SHERMAN MFG. COMPANY 
Battle Creek, Mich. 


STRIPPERS, Wire 
E-Z. See Pyramid Products Co. 
Pyramid Products Co., 2311 8. State, Chicago, Ill. 


SWITCHBOARD 
Instruments. See Instruments, 
Slabs and Barriers. 
Slate; Soapstone. 


SWITCH (Switches) 
Automatic Disconnecting. 
Battery & Baby Knife. 
Canopy. See Switches, Snap. 

Conveyor. See Switches, Remote Control. 

Feed Through. See Switches, Snap. 

Fixture. See Switches, Snap. 

Float. See Switches, Tank. 

Limit. See Controllers, Motor. 

Mercury. See Switches, Mercury. 

Motor Starting, Magnetic. See Controllers, Motor. 
Motor Starting, Non-Magnetic. See Switches, 


Starting. 
Push Button. See Switches, 


Motor Starting, 
Control. 
Pressure Regulating. See Controllers. 
Range. See Switches, Snap, Heavy Duty. 
Remote Control. See Switches, Remote Control. 
Reversing. See Cee 
See Switches, Mercury. 


Temperature Control. 

Storage Battery. See Switches, Storage Battery. 
Tank. See Switches, Tank. 

Time. See Switches, Time. 


SWITCHES, Battery and Baby Knife 
Bryant Electric Co., Bridgeport, Conn. 
Kendrick & Davis Co., Lebanon, N. H. 


SWITCHES, Mercury 


Con-Tac-Tor. See Minneapolis-Honeywell Regulator Co. 
Cooper-Hewitt. See General Elertrie Co. 
Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 


Portable. 
See Asbestos; Molded Insulation; 


See Switches, Storage Battery. 
See Switches, Battery. 


Motor 
Remote 


Dunco. See Dunn, inc., Struthers. 
Dunn, Inc., Struthers, 184 N. Juniper, Philadelphia, Pa. 
“——~ Electric Vapor Lamp Co., 883 Adams, Hoboken. 


Hywatt’ See Minneapolis-Honeywell Regulator Co. 
Kon-nec-Tor. See General Electric Co. 

Yontax See Leland FElectrie (Co. 

Kontrolar. See Leland Electric Co. 

Leland Electric Co., Dayton, Ohio. 

Machiett & Son, E., 50 William, Long Island City, N. Y. 


Minneapolis- Honeyweil Regulator Co., 2810 Fourth Ave., 
aera. Minn. 
Nash, J. H., Dayton, Ohto. 


Perfect.’ See Nash. J. . 
Ward Leonard Electric Co., 33 South, Mount Vernon, N. Y. 


SWITCHES, Remote Control 

Push Button, Magnetically Operated 
Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
Duneo. See Dunn, Inc., Struthers. 
Dunn, Inc., Struthers, 134 N. Juniper. Philadelphia. Pa. 
General Electric Co., Section Q-358, Bridgeport, Conn. 
Ward Leonard Electric Co.. 87 South, Mount Vernon, N. Y. 
Zenith Electric Co., Inc., 537 So. Dearborn, Chicago, Ml. 


SWITCHES, Snap 


Cutler-Hammer, Inc., 


1284 St. Paul Ave., Milwaukee, Wis. 


Electric Co., Section Q-358, Bridgeport, Conn 

SWITCHES, Snap; Heavy Duty . 

Heavy duty rotary snap switches for Electrie Range and 

Small Motor Control. 

Bryant Electric Co., Bridgeport, Conn. 
General Electric Co., Section Q-353, Bridgeport, Conn. 
SWITCHES, Tank 
General Electric Co., Schenectady, N. Y. 
SWITCHES Time 

(Automatic Clock Operated.) 
General Electric Co.. Schenectady. N. 
Walser Automatic Timer Co., Ger Bidg., New York, 


A 
Zenith Electrie Co., Inc., 587 So. Dearborn, Chicago, Ill. 
SYNCHROSCOPES. See Instruments. 
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Con-Taec-Tor 


-MERCURY 
SWITCHES 


Dependable, positive and silent in op- 
eration. Can not corrode in use. Used 
ina great variety of controlequipment 


MINNEAPOLIS-HONEYWELL 
REGULATOR Co. 
2810 Fourth Avenue, So., Minneapolis, Minn. 


Time-O-Stat Controls Division, Elkhart, Ind. 


“PERFECT” 


Mereury Switches 


Standard and Heavy-Duty 
Time-Delay and Magnetic 
@ Types. Specialists in mak- ® 
ing Mercury Switches to 
order. 
Illustrated catalog of 41 designs on 
J request. 


J. H. NASH, Distributor 
DAYTON OHIO 


TABLES, Steel. 


TACHOMETERS 
Speed Indicators, Speedometers, Revolution Counters. 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Ps. 


See Factory Furniture & Equipment. 


Weston Elecl. Instrument Co., 582 Frelinghuysen Ave.. 
Newark, N. J. 
TANK SWITCHES. See Switches, Tank. 
TANKS, THERMOMETER CALIBRATION 
Trent Co., Harold E., 618 N. 54th, Philadelphis, Pa. 
TAPE; Cotton, Linen, Silk 
Tape, Sleeving, Webbing. 
Consumers Rubber Co., 1802 Ontario, Cleveland, 0. 
Criterion See Consumers Rubber Co. 
General Electric Co.. Schenectady, N. Y. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Noxall. See Consumers Rubber Co. 
TAPE, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 
TAPE, Rubber and Friction 
Adhere. See Westinghouse Elec. & Mfg. Co. 
General Electric Co.. Schenertady. N. Y. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Paragon. See General Electric Co. 
Roebling’s Sons Co., John A., Trenton, N. J. 
TAPE, Varnished Fabric 
General Electric Co., Section W-359, Bridgeport, Conn. 
Mica Insulator Co., 200 ee. New York, N. Y. 
Respro Inc.. Cranston, R. 
Voltape. See Respro Inc. 
TAPING maciimes. Cott 
Seifert, E. R., Syracuse, N. Y. (Automatic) 
TAPPING MACHINES 
Haskins Co. R. G., 4657 W. Fulton, Chicago, Ill. 
TERMINALS & CONNECTORS 
Low Tension, Secondary Terminals and Connectors. 
Patten- MacGuyer Co., Providence, R. I. 
Sherman Mfg. Co., H. B. Battle Creek, Mich. 
Wolverine Tube Co., 1481 Central Ave., Detroit, Mich. 
TESTERS, Coil 
(Includes Armature Growlers, trouble shooters and other 
portable testing devices). See also Instruments. 
Weston Elecl. Instrument Corp., 582 Frelin: Ave., 
Newark, J. 
TESTING INSTRUMENTS. See Instruments. 
Teonne LABORATORIES 
& Co., Inc., 54 Austin, Newark, N. J. 
vaste OVENS. See Ovens, Industrial and 
Laboratory. 
THERMO INSTRUMENTS. See Instruments. 
THERMOMETERS 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 
THERMOSTAT CONTROL CABLE. See 


Armored Cable, Asbestos Insulated. 
THERMOSTATIC METAL 


Raker & Co., Inc.. 54 Austin, Newark, N. J. 
Chace Valve . W. M., 1608 Beard Ave., Detroit, Mich. 
wo See H. 


Ww 
Wilson Co., The Hi. A. 97 Chestnut, Newark, N. J. 
18 


BRASS WASHERS 


Standard sizes in stock, Special sizes made to 






* —_ Also washers and stampings of any @ 
metal, 
Low Prices Quick Service 


Guarantee Specialty Mfg., Co. 
9610 Carr Ave. Cleveland, Ohio 
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e In Choosing Your... 
New York Hotel 


















REMEMBER THESE 


SPECIAL FEATURES ALLOYS 


of the NEW EDISON 


e Sun - Ray Health Lamps for ELECTRICAL 
© New York’s Newest Hotel RESIST ANCE 


@ In the Heart of Times Square 


© Five Minutes to 50 Theatres “Nichrome” IV 
@ 1000 Rooms e@ 1000 Baths Nichrome 

@ 1000 Radios Advance 

the e Extra - Large - Sized Rooms Lucero 


Many Windows — Large Closets 








@ 
e Extremely moderate rates— 


Pe Single from $2.50 day for R ADIO 
SS Double “ $4.00 “ Pure Nickel 


Gridnic Wire 
DRIVER-HARRIS COMPANY 


| = ST. JUST WEST OF BWAY <p HARRISON, NEW JERSEY 


Chicago— Detroit Morristown, N. J. England—France 


- ; en EC W yy oO R K ® Cleveland Itaiy 


ar “Only the Best’ 


Ask Peerless Engineers to 
M O V O 3 ~ work with you cn your 
motor problems. What- 


EXHAUST FAN S Bhajepeae need, you'll 


find answered by the 
Peerless line up to 7%2h.p. 


BLO W ER Ss Write for catalog. 


THE PEERLESS ELECTRIC COMPANY, Established 1893 


2100 MARKET STREET 
WARREN, OHIO 


Complete Engineering Service for the Asking Ceara aes: 
STEEL EQUIPMENT 


for FACTORY—OFFICE—SHOP 


Our 112-page Catalog “C” and supplementary 
Catalog M-S covers a complete line in many 
patterns and sizes. 


We Build Equipment Special to Your Order 
Stools - Chairs - Benches 
Cabinets - Tables - Racks 


T 
SKILL TO DESIGN © FACILITY TO PRODUCE : Trucks - Tool Stands - Bins 
L 





pment. 





Pa. 
| Ave., 





Conn. 








were any ome 40. 


ind other 


en Ave., 







al and 


ments. 


Mm 


better Coils of all kinds, small Transformers for Desks - Bench Legs - Drawers 
POA Ou Cee ee a al Write your needs to 


THE HALLDORSOWN COMPANY ANGLE STEEL STOOL COMPANY 
MICHIGAN 


st 


4500 RAVENSWOOD AVENUE, CHICAGO, ILLINOIS PLAINWELL 





















































































































3 Element 


THERMOSTAT 


For Heating Pads, Appliances, Etc. 


Adjust- 
able to 
250° F. 


1 Amp. 
110 Volt 









(Full Size) 


GEORGE ULANET CO. 
85 Columbia St. Newark, N. J. 


Designers of Thermal Controls 


AUTOMATIC 
TIMERS 


Specially adapted for use on 
machines, appliances and 
motors requiring regular, ae- 
curate time interval opera- 
tien. A variety of movements 
and housings, standard and 
special. Also spring and syn- 
echronous motor time switches. 


WALSER AUTOMATIC TIMER CO. 
Chrysler Bidg., New York, N. Y. 





Write for literature 

















THERMOSTATS 


Airswitch. See Minneapolis-Honeywell Regulator Co. 
Dunco. See Dunn, Inc., Struthers. 


Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 

ogee P Electric Co., Schenectady, N. Y. (For Melting 
‘ot. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 

Pigmy. See George Ulanet Co. 


Supreme Electric Products Corp., 425 8. Clinton Ave., 
hester, N. Y. 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


Ulanet Co., George, 85 Columbia St., Newark, N. J. 


TIMERS, Automatic 
See Switches, Time, Automatic. 


TIMING DEVICES 
Walser Automatic Timer Co., Chrysler Bldg., New York, N. Y. 
Zenith Electric Co., Inc., 537 So. Dearborn, Chicago, Ill. 


TINSEL, Cord and Thread 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Diamond Braiding Mills, Chicago Heights, Iil. 

General Electric Co., Section W-359, Bridgeport, Conn. 
bestos Products Corp., 357 Nicoll, New Haven, Conn. 


TOOLS, Portable. Motor Driven 
(Flexible Shaft for Grinding. Drilling and Buffing.) 
Haskins Co., R. G., 4634 W. Fulton, Chicago, Ill. 


TRANSFORMER (Transformers) 
Instrument. See Instruments. 
Laminations. See Dises, Armature. 
Radio. See Radio Receiver Parts. 
Gas Tube Sign. See Transformers. 
Oil Burner Ignition. See Transformers. 


TRANSFORMERS 
For Oil Burners, Gas Tube Signs and other special pur- 


poses. 

General Electric Co., Section W-359, Bridgeport, Conn. 
Halldorson Co., 4500 Ravenswood Ave., Chicago, Ill. 

Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 


TRANSMISSION CLUTCHES & COUPLINGS. See 
Clutches & Couplings. 


= FINDERS. See Instruments; also Testers, 


TRUCKS, Steel. See Factory Furniture & Equipment. 


TUBE (Tubes) (Tubing) 
Brass & one. See Tubing, ow & Copper. 
Condenser. See Tubing, Brass & Copper. 
Fibre. See e 
Fibre Candle. See Candi Fixture. 
Flexible Metallic. See Tubing, Flexible Metallic. 
Mica. See Mica. 
Nickel. See Tubing, Nickel. 
Paper. See Tubes, Paper. 
Platinum. See Platinum. 
Porcelain. See Porcelain. 
Pyrometer. See Cores, Resistance Coil. 
Refractory. See Cores. Resistance Coil 
Rubber. See Rubber, Hard. 
Varnished Fabric. See Tubing, Varnished Fabrie. 


TUBES, Paper; Cores, Sieeves, Bushings 
Berea 


Cleveland Container Co., 10830 Ra., . 0. 
op pm Products Corp., 2595 Third Ave., New York. 
Paper Tube Co., 1718 N. Damen Ave., Chicago, Ill. 


Auto- 
matic Reset, 
Cyele, interval. Let 

» solve your timing 
problem: 


Write “jor Bulletin 540 
ZENITH ELECTRIC CO., Inc. 
Manufacturers 
537 Se. Dearborn St., Chicago, III. 
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TUBING, Brass & Copper 


General Cable Corp., 420 Lexington Ave., New York, N. Y 
Wolverine Tube Co., 1431 Central Ave., Detroit, Mich. 


TUBING, Flexible Metallic 
Anessa Wire & Cable Co., 25 Broadway, New York. 


Cuyahoga Spring Co., 10322 Berea Road, Cleveland, O. 
Fischer Spring Co., ‘Chas., 238 Kent Ave., Brooklyn, N. Y. 


TUBING, Verntehed Fabrio 
(Spaghetti. ) 
Empire. See Mica Insulator Co. 
General Electric Co., Section W-359, a Conn. 
Mica Insulator Co., 200 Varick, New York, N. Y. 


TWINE, Armature 
Mica Insulator Co., 200 Varick, New York, N. Y. 


TWISTERS, Wire. See Strippers, Wire. 
UNDERCUTTERS, Mica. See Slotting Machines & 


Tools. 


UNITS, Rods and Grids, Resistance 
Chromaloz. See Edwin L. Wiegand Co. 
Cutler-Hammer, Inc., 1284 St. Paul Ave., 
Dur-ristor. See Cutler-Hammer, Inc. 


Milwaukee, Wis. 


Globar Corp., Niagara Falls, N. Y. (Non-Metallic. 
Louthan Mfg. Co., East Liverpool, Ohio. 
Louthite. See Louthan Mf 


g. Co. 
ra Electric Mfg. Co., 26 Waverly Place, New York. 
Ribfiex. See Ward Leonard Electric Co. 
Rihohm. See Ward Leonard Electric Co. 
Rockbestos Products Corp., 369 Nicoll, New Haven, Conn. 
Rubicon Co., 29 N. Sixth, Philadelphia, Pa. 
Trent, Harold E.. 618 N 54th, Philadelphia, Pa. 
Vitrohm. See Ward Leonard Electric Co. A 
Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 
Wiegand Co., Edwin L. 7530 Thomas Bivd., Pittsburgh. « « 


VACUUM DRYING & IMPREGNATING. See Ovens 
VALVES, Electrically Operated 


Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 
Corp., 425 8. Clinton Ave., 


Supreme Electric Products 
hester, N. Y. 


VARNISH (Varnished) 
Paint. See Lacquer, Paint, Varnish. 
Tape. See Tape, Varnish, Fabric. 
Tubing. See Tubing, Varnish Fabric. 


VARNISH CONTROL UNIT 
Dolph Co., John C., 168 Emmet, Newark, N. J. 


VOLTMETERS. See Instruments. 
WASHERS, Fibre. See Fibre. 


WASHERS, Lock 
Shakeproof Lock Washer 
cago, Til 


a oe oe Co., 9610 C A Cleveland, 0 
Guarantee alty g. Co., ‘arr Ave., 
Sesseebusetts Machine Shop, Inc., Boston, Mass. 


WASTE CANS, Steel. See Factory Furniture & 
Equipment. 


WAX AND COMPOUNDS 
Sealing and Filling for Junction Boxes, Potheads, Bat- 
tery Tops and Bolt Head Tops; Impregnating; Saturating 
and Finishing; Chatterton’s Compound; Sealing Cement. 

Candy & Co., a & Maplewood Ave., Chicago, Ill. 

Dolph Co., John C., 168 Emmett, Newark, N. J. 

General Electric Co.. Section W-359, Bridgenort. Conn 

Mica Insulator a. 200 Varick, New York, N. Y. 

Nu-Blac. See Star Porcelain Co. 

Roebling’s Sons , John A., Trenton, N. J. 

Star Porcelain Co... Trenton, N. J. 

Zophar Mills, Inc., 242 Lorraine, Brooklyn, N. Y. 


WEBBING. See Taye; Cotton, Linen, Silk. 
WEDGE DRIVERS. See Tools, Coil Tamping. 
WEDGES, Armature. See Pegs, Armature. 
WINDERS 

Electromagnet. See Winding Machines, Coil. Coil Induc- 


tion. See Winding Machines, Coil, Spring. See Spring 
Winders. 


WINDING MACHINES, Coil 

Belden -_* Co., 4638 W. Van Buren, Chieago, mh. 
Leesons. See Universal Winding Co. 

Universal Winding Co., Boston, Mass. 


WINDINGS. See Coils, Finished. 


Co., 2588 N. Keeler Ave., Chi 







FLEXIBLE ARMS 


for portable and therapeutic 
lamps, ete. Made of steel and 
brass in all Finishes. Special 
arms designed to your re- 
quirements. Write for prices. 


238 Kent Ave., Brooklyn, N.Y. jj 


A. VS ParEHT OFrice 


THE see. FISCHER 












































Vol. 10, No. 4 


WAXES, COMPOUNDS 
and VARNISHES 


for insulation of condensers 


transformers, coils, power packs, pot 
heads, sockets, wir ng devices, wet 
and dry batteries, etc. 

WAX SATURATORS for braided 
wire and tape. WAXES for radio 


arts. 
aa ounds made to your 


fications if you prefer 


sehen MILLS, INC., Founded 1846 
242-246 Lorraine Street Brooklyn, N. Y. 


own 


99 


““Candy’s Faultless 


(True to name) 


WAXES 
INSULATING MATERIALS 


for Wire, Coils, Condensers, Conduit, 
Batteries, Wiring Devices, Sock- 
ets, Switchboards, etc. Materials to 


Your Own Specifications Our Specialty. 
Compounds for Radio Parts. 


35 Years’ Experience in Compounding 


CANDY & COMPANY, Inc. 
35th and Maplewood Ave., Chicago, IIL. 









WIRE (Cable) (Cord) 
Armat 


ure Banding. See Wire, Bare. 
Covered. See Cord, Heater. 
Bare. — Wire Bare. 


Cloth. See Cloth, a. 


Cc Clad. See Wir 

opper Clad. e, 

Frames. Forms. See Wire bopper Clad 
Fuse. See Wire, Fuse. 
Heavy Duty, Flexible. See Cord, Flexible; Heavy Duty. 
Iron. See Wire, Bare. 

Lamp & Tube Filament. See Radio Tube & Lamp Parts. 
Magnet. See Wire, Magnet. 

Monel Metal. See Monel Metal. 

Phosphor. Bronze. See Wire, Bare. 

Platinum. See Platinum. 

Radio Bus. See Wire, Bare. 

Range. See Cord, Heater. 

Resistance. See Wire, Resistance. 

Scrapers. See aetepere. Wire. 

Silver. See Silver. 

Steel. See Wire, Bare. 

Steel Flat. See Wire, Steel Fiat. 

Stove, Asbestos Covered. See Cord, Heater. 

Strippers. See Strippers, Wire. 

Twisters. See Strippers, Wire. 


WIRE, BARE 

pe. — Bronze, Stee}, fron; Armature Banding, 

0 8. 

American Steel & Wire Co., 208 8. La Salle, Ch mm 
Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago Ill. 
Chromaloy. See Gilby Wire Co. 
General Cable Corp., 420 ye Ave., New York, N. Y. 
Gilby Wire Co., Newark, N. J 
Hatfield Wire & Cable Co., Hillside. N. J. 
Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Copper Clad 
General Cable Corp., 420 Lexington Ave., 


WIRE FORMS 
Spring Co., 10322 Berea Rd., Cleveland, O. 

Fischer Spring Co., Chas., 238 Kent Ave.. Brooklyn, N. Y. 
Hunter Pressed Steel Co., Lansdale. Pa. 
Roebling’s Sons Co., John A., Trenton, N. J. 
S & A Co., Paris, Ill. 
WIRE, Fuse 

(Zine and Alloy; Wire, Ribbon and Strip.) 
Platt Bros. & Co., Waterbury, Conn. 


WIRE, ATES 


Annunetator Bell and Fixture Wire; Lamp & 
aia eal. Igni Encased, Park & Subur- 


tion, Lead 
ban Cable. Rubber or Varnished Cambric Covered Wire 
le; 


Slow Burning Wire. 
snata fnameled agnet Wire Co., Huron, Mich. 
American Steel & Wire Co., 208 Brot Salle, Chicago, Il. 


Ansconds Wire & Cable Co., 25 dway, New ¥ 


New York, N. Y. 


1 Mfg. 
Condex. Bee Simplex Wire % Cable Co. 
Detroit. See General Cable 

ee meee Mills, Chicage Heights, Ml. 
Enterite. See General Cable Corp. 

Fibrex. See Simplex Wire S. Cable Co. 

GE-Flex. See General Electric Co. 

General Cable Corp., 420 ee BS Ave.. New Yi rk 
General Electrie Co., Section ¥-858, Bridgeport, Conn. 
Hatex. See Hatfield Wire & Cable Co. 

Hatfield Wire & Cable Co., Hillside, N. J. 

Lator. See Senmaar Wire & Cable Co. 

Neptune. See General Cable Corp. 


ms 


SOLENOID VALVES 


Electro Magnets—Thermostats 


Supreme Electric Products Corp. 
425 S. Clinton Ave., Rochester, N. Y. 
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You've got to BUY 


motor quality 
before you can 
sell it 


eo Ww 






Stove Legs 





Up to 40’ in length 
In low carbon and other steels 


Peer of mF meno Pipe Alloy 
tee eat irea to pecifica- 
tions. Stainless Steele—Hot Stampings 
—Press For, (replacing drop forg- 
ings and ie without draft)—and 
Stampings of High Carbon Steel. 


Every process from the des: 
and manufacture of dies, to t 
finished product. Modern machinery 
and shop. Complete eo. 
Testing eee mtees a 
























Machines and appliances 
powered with K & D 
fractional motors are as- 
sured of reliable opera- 
tion over a long period 
of hard service. That 
motor quality is the pro- 
tection a good product 


deserves; and if you have 





















Our wide experience in redesigning and 
developing rts previously made in 
castings ae es us thoroughly equipped 
to handle such problems. Send your 
blueprints, or descriptive matter, and 
we'll suggest applications of stampings 
where you are now using castings. An 





















Motor Cover 
















Header f inquiry may mean a considerable cut in any special performance No. 105 
ee er Unit your production costs. jobs ahead, let us help Wee ne -. z o 
— you solve them. 3600 up, Shaft %-in. 
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ate PARISH PRESSED STEEL Co. 
. Robison & Weiser Sts., Reading, Pa. 


Lebanon, 
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HASKINS 
METHOD of APPLYING SCREWS and NUTS 






NEW YORK'S 
BIGGEST VALUE 


e FINE ROOM 44 BATH e 


50 


SINGLE 


OO 
DOUBLE 


A modern, new hotel located in heart of 
New York, 100 feet West of Broadway 
yet quiet and cool. Each room has 
bath, circulating ice water, electric fan, 


























TYPECBF 


‘s suitable for oper 
tions where the 
is done in a limited 









being applied with hand screw drivers and wrenches. 


Send for your copy of * ‘Haskins Method of Applying 
Screws and Nuts” showing various types and mountings. 


area. free, coun- 
ter-baianced action 
and the flexible drive 
make the handling 
of thie as well as all 
of our equipments so 



















HASKINS USES SHAFT | Caren easy that girl oper- 
Beauty-rest mattresses, exceptional esting eqstemente tower production austa, Geenute sooty sorews ond sate 


of their Sertabiiiay and ns aamtnietey. The Bench, Caster nutes 
Base. very rapidly, resulting 
1m substantial savings. 


a |. Floor Truck and Suspended Types 

fit every ph: aaa shop condition. Haskins Tools are 

precision-built and durably made and they are port- 

able. They combine hand tool flexibility with me- 
chanical power drive. 


RGHASKINS COMPANY 
wz Portable Flexible Shel? Machinery =. 
4657 W. FULTON &T., CHICAGO 


MAIL COUPON TODAY 
R. G. HASKINS CO, 4657 W. Fulton St, Chicago 

7) Send me copy of “Haskins Method of Applying Screws end Nuts.” 
Send me copy of 48-page catalog on Haskins Flexible Shaty Equipments 





furnishings and atmosphere. 


Hotel 
Piccadilly 


227 WEST 45% ST. NEW YORK 
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Nitro. See Beiden Mfg. Co 

Ozex. See Simplex Wire & Cable Co 

Parac. See General Cable Corp. 

Peerless. See General Cable Corr. 

Pyrop See Hatfield Wire & Cable Co. 

Kemex. See General Cabie Corp. 

Remoride. See General Cable Corp. 

Rockbestos Products Corp., 369 Nicoll, New Haven, Conn. 
(Asbestos. ) 

Roebling’s Sons Co., John A., Trenton, N. J. 

Saiamander. see Genera! Electric Co. 

Simcore. See Simplex Wire & Cable Co. 

Simplex Wire & Cable Co., 79 Sydney, Cambridge A 
Boston, Mass. 

Tirex. See Simplex Wire & Cable Co. 

Triton. See General Cable Corp. 


WIRE, Magnet 


Electrical Manufacturing 


WHAT’S NEW IN 
MANUFACTURERS’ 
LITERATURE? 


Vol. 10, No. 4 


Rockbestos Products Corp., 369 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., Johm A., Trenton, N. J. 


WIRE, Resistance 

Advance. See Driver-Harris Co. 
Ballast. See Gilby Wire Co. 
Calido. See Driver Barris Co. 
Climax. See Driver-Harris Co. 
Comet. See Driver Harris Co. 
Cromin. See Gilby Wire Co. 
Cupron. See Gilby Wire Co. 
Driver-Harris Co., Harrison, N. J. 
Gilby Wire Co., Newark, N. J. 
Ideal. See Driver-Harris Co. 
Karma. See Driver Harris Co. 
Lucero. See Driver-Harris Co. 
Nichrome. See Driver-Harris Co. 


American Enameled Magnet Wire Co., Port Huron, Miet 
American Steel & Wire Co., 208 S. La Salle, Chicago, I!! 
Anaconda Wire & Cable Co., 25 Broadway, New York, N 
Belden Mfg. Co., 
Cotenamel. 
Genera! 
Inca Mfg. Div. Phelps Dodge Copper Products Corp., Fort 
Wayne, Ind. 


4633 W. Van Buren, Chicago, Ill. 
See Belden Mfg. Co. 


Cable Corp. 420 Lexington Ave.. New York. N 
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“It’s the Best We Have Ever Used’’ 


Says reports from leading consumers after trying this 


New Core Solder 


which contains genuine 


SOLDERING FLUX 


A super-solder made from _ virgin 
metal, cored with a better flux is the 
secret of why they like it best. 


Send for free sample. 


The Ruby Chemical Co. 
60 McDowell St., Columbus, Ohio 


YOUNG EXECUTIVE 


who developed and marketed new product with $450,000 
sales in three years; financed from current operations, 
sales expansion from $350,000 to $960,000 in four years; 


designed and installed production control system which 
reduced inventory 22%, improved deliveries and main- 
tained adequate stocks; 


developed methods and trained personnel for account- 
ing, credits, costs and purchasing, 


wants managerial position with manufacturer. For de- 
tails of training and experience, address Box No. 286, 
care ELECTRICAL MANUFACTURING, 239 W. 39th 
St., New York, N. Y. 


NEED SALES AGENCY 
IN CHICAGO ? 


Manufacturer’s Representatives wish additional 
line for Chicago and adjacent territory. Have 
covered this territory for the past ten years, con- 
tacting industrials and jobbers. Have good fol- 
lowing. Address Box 285, c/o ELECTRICAL 
MANUFACTURING, 239 W. 39th Street, New 
York, N. Y. 


See page 59, Solar. 


this issue. 











See Gilby Wire Co. 

Therlo. See Driver-Harris Co. 

Tophet. See Gilby Wire Co. 

ZINC 

New Jersey Zine Co., 160 Front, New York, N. Y. 
Horse Head. See New Jersey Zine Co. 

Platt Bros. & Co., Waterbury, Conn. 
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OUR 


Insulated Wire Strippers 
—A Big Help 
At Low Cost— 


Guaranteed by Trial 


We specialize on equipment for 
removing insulation from any 
wire or coil lead as required for 
any electrical connection. 


One of our motor driven tools 
will save you time, money and 
trouble, and improve quality of 
work. Let us suggest the best 
equipment for your job. De- 


1727 Eastham Ave., E. Cleveland, O. 


The Month’s 
Electrical Patents 


For a complete list of all 
electrical patents issued for 
the month preceding publica- 
tion see page 60 of this issue 
of Electrical Manufacturing. 


Telephone Hand Set 


WwW 


See Page 38 


for an analysis of parts 
and materials used in its 


manufacture. 


—— el 








meer ene 
scriptive bulletin and low prices 
mailed on request. 
The Wire Stripper Company wo 


ana ae 





MORE COILS 
BETTER WINDING 


LOWER COSTS the time to analyze 
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your coil winding 
equipment is NOW. 
Competition will be keener, specifi- 
cations will be more exacting, prices 
will be lower than ever before. 


UNIVERSAL Coil Winding Machines 
will help you to meet the new condi- 
tions. High winding speed and new 
automatic features assure high coil 
output from both operator and mach- 
ine. Ample production and low labor 
cost is the result. 


Facilities for the multiple winding of 
both paper-section and cross-wound 
radio coils can be provided for mass- 
production units. 


Let us recommend suitable equip- 
ment for your coil department today. 


UNIVERSAL WINDING 















































W. LAE CHACE aa Boer 














of efficient, 








Heres proof 











with CROSS 
COIL-O-FORMS: 


For us to tell you that Cross 
Coil-O-Forms will give you econ- 
omy without loss of efficiency is 
one thing; for the same thing to 
be shown through an impartial 
and thorough test by a disinter- 
ested party is something else! 
Such tests were actually made by 
research engineers. Coil-O-Forms 
were compared to other more ex- 
pensive materials. In every case 
they were equal, if not better in 
operation—and the cost was con- 
siderably less. 





May we send you a copy of these 
tests? See for yourself that while 
Coil-O-Forms are made of a paper 
composition, they are in reality 
far superior to the popular con- asulators for 
ception of a paper product. Man- ail types of 
ufacturers everywhere are using Flectrolytic 
them and cutting costs. How Condensers — 


Precision and 
about your product? Quality. 











CORPORATION 
9595 Third Avenue, New York, N. Y. 












































Dae 
ELECTRITE 


A high grade fibre board 
for electrical insulation. 






A material of quality pos- 
sessing high tensile and 
dielectric strength. 


Used by many of the lead- 
ing manufacturers of 
electrical equipment. 


Pulp Products Department 


WEST VIRGINIA 
PULP & PAPER COMPANY 


35 East Wacker Drive 
Chicago, Ill. 


230 Park Avenue 
New York, N. Y. 





















identifies good 
Lighting Equipment 


for 
Ornamentation 
Suspension 
Convenience in 
Lighting. 
THE BEAD CHAIN MFG.CO. 


Connecticut 





Bridgeport ~ 
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ss SHEETS” 

SPECIAL SHAPES 
- OHMOID 
. FYBEROID 


a ee 


WILMINGTORN 
FIBRE SPECIALTY COMPANY 


WILAAINGTON -: DELAW AR 


ELECTRICAL TUBING 
That Costs Less 


Cleveland Tubes afford a decided saving when 
substituted for other materials for coil cores, 
condenser tubing, light socket lining and in- 
numerable other uses in the electrical M/S 
field. 


They are strong, rigid, durable and have a high 
dielectric strength, tested to 4,500 volts. 
Available in any length, diameter or color. 
Send for samples—and investigate their savings. 


THE CLEVELAND CONTAINER COMPANY 
10330 Berea Road, Cleveland, Ohio 


Plants: Cleveland, Detroit, Hoboken, Philadelphia 
Sales Offices: Pittsburgh, Rochester, Chicago 
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Sil-Fos by 
Brazing Alloy ti babe 
U.S.PATENT 1,829,903 Weed RADI O 


and Sound Equipment 
WN a WENT 1) 


FIELDS 


Manufacturing 


mien cai) ene iti a ete a peceaiall 


aa 


CHARACTERISTICS : 
A-R-C- 
Flows freely at 1300° F.—or several 


hundred degrees below the melting Phenolic 
point of brass and bronze welding rod Molded 


or spelter 
Parts 
Requires but little flux—(none at al! 


INCE radio was in its infancy 
alias cake Me Always | 
ee a a ee Y American Record Corporation 
speeds up output 


Serve the has been recognized as a leading 


supply source for molded parts 
Makes strong, ductile joints in copper, Purpose and equipment. Closely cooperat- 
brass, extruded brass and bronze, mone! ing with the industry’s own ad- 
metal, nickel and other non-ferrous Better vancements, our engineers and 
metals designers have played a big part 
in new insulating developments. 
This long experience and enviable 
recognition and reputation quali- 
fies ARC molded parts for superior 
service in the equipment you 
manufacture. Get in touch with 
our nearest office. 


nL AR A SEA ee i IARC 00 ESS Fill ets Rib ha 


pee 0s A 


at st 


Se ansicsent nc 





Economical to use—because of labor 
saving—less time required in brazing 
due to quick, free flowing quality. Little 
or no cleaning necessary 


Send for Bulletin No. 510 E. , CORPOR 14] ION 


SCRANTON, PA. 


HANDY & HARMAN 


Executive Offices: 


57 William St., New York NEW YORK 





oar . 
HOLLYWOOD. CAL. ... os —— St. 
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STYLE 


—nota “maybe” 
but a must” 
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AICO MOLDINGS 


DETROIT 
2-203 General 
Motors Building 


PHILADELPHIA 


140 Roumfort Ave., 


Mt. Airy 


NEW YORK 


Graybar Building 


Cc 


HICAGO 


. « « give you the style 
your product must have 
to-day to meet selling 
conditions. AICO ac- 
curacy, uniformity and 
quality have been recog- 
nized for years. Wide 
variety of grades and col- 
ors in Durez, Beetle, Bak- 
elite, Braylite, Lumarith 
and cold molded. 


AMERICAN 


INSULATOR 
CORPORATION 


11 S. Desplaines St. New Freedom, Pa. 
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HE boy whose stomach is empty cannot be 
expected to do good work at school. Babies 
undernourished through another winter may be 
handicapped by frail bodies through life. The hun- 
gry father of a hungry family is hardly the man to 
seek employment with persistence, or to do well on 
the job when he gets it. 


Before you can save a man’s soul it is often neces- 
sary to feed his body. You have no right to expect 
the civic virtues of patience, courage and honesty 
from starving, freezing men and women. If they 
preserve a just attitude towards the laws of the city 
in which they live, it is a miracle. 

This winter, as never before, it is the duty of all 
who are well-clad, well-housed, and well-fed to help 
the less fortunate. The fact that you gave last year, 
and the year before, does not lessen your responsi- 
bility. The fact that you cannot afford a large con- 
tribution must not deter you. The upturn of busi- 
ness with a gradual improvement of economic con- 
ditions does not remove the crisis of this moment. 
Emergency appropriations by the federal govern- 
ment amount to $300,000,000, but they meet only half 
the increased national needs for human relief. 


The rest is up to you! 





It’s hard for a Hunery citizen 






Vol. 10, No. 4 


be a (Good 


it igen 





How will your dollars be used? First of all they 
will feed the hungry, and relieve the absolute want 
of the unemployed. 


They will be used, also, to take care of the sick 
and aged. They will help to maintain hospitals, 
orphanages and schools.. They will make possible 
clinics and visiting nurses. 


The dollars you give are invested in the forces of 
civilization right in your community! 


WELFARE AND RELIEF MOBILIZATION, 1932 


The Welfare and Relief Mobilization for 1932 is a cooperative 
national program to reinforce local fund-raising for hwman 
welfare and relief needs. No national fund is being raised; 
each community is making provisions for its own people; each 
community will have full control of the money it obtains. 


Give through your established welfare and relief organiza- 
tions, through your community chest, or through your local 
emergency relief committee. 


Newton D. BAKER, 
Chairman, National Citizens’ Committee 


This winter, as never before, support your local Community Campaign 





C The Doctor's 


UST as you rely upon the ministrations of your phy- 
sician for physical ills, so should you seek counsel of 
the specialist in manufacturing problems . . . INSULA- 
TION, for example. Realizing that the major cause of 
a failure in electric heating appliances is INSULATION, 
INSULATION ' Louthan Engineers offer a gratuitous service which will 
or correct such defects in appliances and apparatus. The 
WorTHY value of this service should not be under-estimated. It 
may represent the difference between success and failure 

in merchandising. 


Two of the leading ceramic developments by Louthan 
Engineers in recent years are:—LOUTHITE of which 
electric range plates are made and ELEMITE which 
is made up in special shapes for use in electric appli- 
ances. Each in its field offers absolute security and 
long term service. These Louthan products will (1) 
Expand and contract with temperature changes; 
(2) Will not crack and (3) Reflect (not absorb) 
heat. . . . Testing samples gladly furnished. 


Manufactured only by 
THE LOUTHAN MANUFACTURING CO. 
Ceramic Specialists 
EAST LIVERPOOL OHIO, U. S. A. 





The blades on Cutler-Hammer Soft 
Rubber Caps are securely riveted to 
a tough, sturdy base ring as shown. 
They cannot wobble or pull out. The 
base ring itself is firmly positioned 
by the groove in the cap body. 
Troubleproof from every angle! Rig- 
idly aligned blades... cushioned 
to prevent breaking if the cap is 
crushed under foot. 

This patented rigid blade con- 
struction also makes C-H Soft Rub- 
ber Caps easier to wire. This means 
a saving in your costs and makes 
repairing easier for user or dealer. 
Because of the rigid blades these 


caps are readily wired in the usual 


Terminal screws are staked to 
prevent loss and permit easier, 
faster wiring. Listed as standard 
by Underwriters Laboratories. 
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way for unfailing strain relief. 
Without increasing your costs, 
C-H Rubber Caps will improve your 
product. All reliable wire manufac- 
turers are ready to furnish cords 
cut to your requirements with C-H 
Rubber Caps attached. Write for 
samples and complete information. 
CUTLER-HAMMER, Inc., Pioneer 
Manufacturers of Electrical Appa- 


ratus, 1284 St. Paul Ave., Milwaukee, 
Wisconsin. 





